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Castings Resist Shock in 
Nail Making Machines 


RDINARY nails, sold by the keg 

at a price little higher than the 

wire from which they are made, are 
accepted as a matter of course 
throughout all industry making use 
of wood. Indeed, in computing the 
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Vibration Is Absorbed by Castings in Nail Mak- 
ing Machinery 


price of a wooden structure, whether 
it be a packing box or a frame dwell- 
ing, the cost of the nails is an insig- 
nificant item in comparison with the 
cost of the whole. However, such a 
state of affairs did not always exist. 
Before the beginning of the nine- 
teenth century all nails were made by 
hand and were the products of labori- 
ous cutting and heading on hand 
torges. In the Birmingham district in 
England some 60,000 persons were 
employed in making nails. Their 
weekly consumption of nail rods from 
the iron works in the district was 200 
tons. Modern nail making machinery 
can be appreciated more when com- 
pared to the methods of those early 
days. Castings are an essential part 
In the machines that make modern 
nails so easily and cheaply. Year in 
and year out, castings stand up un- 
der vibratory attack of tack and spike 
machines. 


Find Where Castings Can Be Sold 
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Fig. 1—General View of the Coremaking Department Looking Toward the Continuous Oven 
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LARGE STEEL CASTINGS 


HE new plant of the General Steel Cast- 

ings Corp., Eddystone, Pa., provides facili- 

ties by which designers and users of large 
steel castings may rid themselves to a consider- 
able extent of size limitations. Many of the 
methods in use were developed some years ago 
at the plant of the Commonwealth Steel Co., 
Granite City, Ill., now a group member of the 
General Steel Castings Corp. 

Large castings for locomotives and railroad 
cars are to be the chief product. Locomotive 
beds now cast in one piece, replace former as- 
semblies of 240 
pieces cast separ- 
ately, machined 
and then joined by 
bolting or wedg- 
ing. One piece lo- 
comotive beds, ten- 
der frames, gon- 
dola bodies 
freight car sides 
and other large 
railroad castings 
are to be produced 
in volume. This 





expand continually, not only because one piece 
steel castings resist corrosion more effectively 
than jointed, rolled steel bodies, but also be- 
cause integral castings do not have joints to be 
tightened and renewed periodically. 

One reason for building the plant at Eddy- 
stone was the nearness to the great market for 
railroad equipment. The company is organized 
to work in close association with car and loco- 
motive builders, with ship builders, marine en- 
gineers, the electrical industry, with builders of 
heavy machinery of all kinds, in brief with all 
who are connected 
with or interested 
in the design and 
application of 
large steel cast- 
ings. To some ex- 
tent the new plant 
may be regarded 
as another com- 
petitor in an al- 
ready highly com- 
petitive field, but 
this feature is off- 
set by the proba- 


Fig. 2—Roller Conveyors Receive the Cores at the Discharge End 


field is expected to 
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developed here will extend the 
steel casting field beyond its 
former limits of possibility. 

Anticipated production of 
large castings for miscellane- 
ous use was another reason for 
the selection of Eddystone. An- 
alysis of the potential market 
for large castings showed that 
the largest are designed for 
use on or near deep water. Ed- 
dystone on the Delaware river 
just below Philadelphia, is 
ideally located for loading 
large castings on ocean going 
vessels destined for any part 
of the world. 

Present capacity of the plant 
is between 6000 and 7000 tons 
of castings per month. About 
two-thirds of this capacity is available and suffi 
cient to fill present normal casting requirements 
of eastern railroads, car and locomotive build- 
ers. The remaining capacity is available for 
general jobbing castings, large and small. Up 
to the present, castings are produced up to 150 
tons in weight. 


Fig. } One 


Principal departments of the plant, foundry, 
patternshop, pattern storage, machine shop, 
cleaning department and a maintenance machine 
shop are on a site bounded on three sides by 
open water and on the fourth by the tracks of 
the Pennsylvania and the Philadelphia and 
Reading railroads. Expense was not spared on 
the buildings. Instead of the usual 16,000 to 
18,000 pounds per square foot allowable load 
per unit of steel section in the buildings, the 
company built with 12,000 to 14,000 pounds as 
the allowable load. Buildings are substantial. 
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of the Locomotive Bed Pits in Course of Construction 


The buildings of steel, brick, concrete and 
glass construction stand on filled in marsh land 
and are floored with macadam. This material 
is resilient and flexible and readily may be re- 
paired and leveled when or if it settles. Space 
has been allowed alongside each building for 
two more exactly like it. Eventually the plant 
may be enlarged to three times present size. 

In advance of construction, a complete mini- 
ature of the plant was laid out for inspection. 
This miniature plant was built on a scale of 4- 
inch per foot, or 1/48 actual size, and was the 
subject of continual study and modification for 
several months. Three basic features continual- 
ly were kept in view: The product, the equip- 
ment needed and the ideal flow of material. 

Now that the plant actually is in operation, a 
master flow chart governs every arrangement. 
Basic travel of the product from major operation 





Fig. 3—Locomotive Frame as It Appears Lifted from 
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the Pit with All the Forming Cores Still in Place. 
plicity of Risers Over the Entire Upper Surface 


Note the Multi- 
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Fig. 5—A Grab Bucket Supplies the Feeder Hopper with New Sand 


to major operation, also is the key 
which governs the flow of all sec- 
ondary travel. All tributaries flow 
into main arteries and practically no 
back tracking or 
noticeable. Patterns travel from the 
pattern storage into the foundry 
through a channel that does not 
conflict with the general scheme. Ac- 
cording to a set of traffic rules that 
has been worked out in practice and 
adopted, through traffic has the 
right of way. Way station traffic is 
handled on a schedule which en- 


cross travel is 


ables the entire flow system to func 
tion without interruption. 


Shunt the Cars 


Production current begins and 
ends on classification tracks just in- 
side the company’s property. These 
tracks serve as an elastic cushion 
for inbound and outbound freight. 
Railroad authorities can suit their 
own convenience in moving the cars. 
Plant shunting is done by the com- 
pany’s own locomotives. 

A raw material storage yard about 
2000 feet in length, parallels the 
classification tracks. This yard forms 
a reserve. To eliminate handling 
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costs as far as possible, the raw ma- 
terials are used as they arrive. The 
reserve yard is pressed into service 
only when incoming shipments do 


r 





not meet consumption requirements. 
The yard is served by a 10-ton gantry 
crane with a 75-foot span and a 25- 
foot overhang at each end. This 
crane transfers incoming material to 


Old and New Sand Are Fed to the Mills from Overhead Bins 





stock piles, or, directly into cars and 
buggies. 

Materials sufficient for the fur 
nace charges are weighed and placed 
on the heat storage tracks during 
the day. This eliminates furnace de 
lay. One complete furnace charg: 
always is waiting. The open heart}! 
department is self contained so fa 
as switching service is concerned 
The loaded cars are hauled up to the 
charging platform with a wire cable 
Empty cars run down an_ incline 
from the other end of the chargins 
platform and return by gravity to 
any desired point under the gantry 
crane. 

Steel is melted in three 50-ton 
open-hearth furnaces equipped with 
doors sufficiently large to admit 
scrap beyond the usual charging box 
size. This arrangement eliminate 
considerable cutting expense. 

The regenerators below the floor 
are encased in steel plate to prevent 
air leakage. So far as possible the 





Sand from the Storage Bins Is Handled by Belt Conveyors 


furnaces are insulated with 4% 
inches of an insulating brick laid 
against the plates. Special devices 
maintain correct combustion condi 
tions. Control apparatus for fuel oil 
and air is located on a stand at the 
rear of the charging floor. Here also 
is a large instrument board equipped 
with pyrometers, draft, oil and steam 
pressure gages, oil flow meters, etc., 
for the guidance of the melter 
Space beneath the furnaces is util 
ized for the storage of brick and 
other maintenance material. 

Instead of setting up a plant to 
function within the limitations of 
known equipment, the company de- 
cided to operate in a certain manner 
and then presented specifications to 
manufacturers to provide equipment 
for this purpose. As a result many 
pieces of equipment in this plant dif- 
fer from heretofore existing stand- 
ards. For example the 60-ton ladles 
are equipped with two nozzles, set 
diametrically opposite each other. 

The foundry building, 1176 feet in 
length is divided transversely into 
three 90-foot bays each 996 feet in 
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length. The remainder of the space 
at the north end is occupied by the 
furnaces and auxiliary equipment 
including a 75-ton ladle crane which 
serves all three furnaces. Two of 
the main foundry bays are devoted 
to molding activities. Cores are pre- 
pared in the third. 

Roller conveyors are employed ex- 
tensively for expediting the flow of 
material through the foundry. Cranes 
are installed in such a manner that 
so far as possible individual loads 
are handled by cranes of suitable ca- 
pacity and the anomaly is not pre- 
sented of a 2-ton load suspended 
from a 75-ton crane. Rugged con- 
struction features all handling equip- 
ment designed to operate with min- 
imum time out for repair. For ex- 
ample, the gantry crane in the yard 
is a full roller bearing machine 
with the latest type of time control, 
with one piece trolleys and other 
departures from usual design. Crane 
parts throughout the plant are in- 























Fig. 9—A Charging Machine Dumps the Various Materials in the Furnace 


In ordinary steel foundry core 
room practice, the necessity is rec- 


ognized of heating from 5 to 10 


Fig. 8—General View of the Charging Floor of the Three 50-Ton Furnaces 


terchangeable. This arrangement re- 
duces the number of spare parts re- 
quired in stock and speeds up any 
necessary repairs. 

Each of the two molding bays is 
equipped with two 75-ton and two 
40-ton overhead traveling cranes, al- 
so four one-leg 10-ton gantry cranes 
and below these, on a lower runway, 
a series of one-leg 2-ton gantry 
cranes. These small cranes are con- 
trolled from the floor. 


Patterns and coreboxes are han- 
dled collectively. Parts for each job 
are stored in one or in adjoining 
racks in the pattern storage building, 
and the entire set of patterns is 
moved as a unit. For example when 
the patterns for a locomotive bed— 
250 pieces — are required in the 
foundry, a few sectional parts from 
the pattern storage are transferred 
bodily. Where changes are necessary, 
the sections first are taken to the 
pattern shop. When the job is fin- 
ished the patterns and coreboxes 
once more are placed in the racks ac- 
cording to a number and letter sys- 
tem and replaced in the pattern stor- 
age building with a lift truck. 


> 
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pounds of core plate per pound of 
sand in the core. At Eddystone this 
proposition has been reduced to a 
remarkable extent. It is claimed that 
the proportion is 10 pounds of sand 





Fig. 10 


to 1 pound of steel in the plate. This 
has been accomplished by the adop- 
tion of thin steel plates. The thin 
steel plates in turn are responsible 
for the manner in which the cores are 
made and dried. The plates are so 
thin that the cores cannot be han- 
dled in the usual manner while in 
the green state. 

Sand is packed in the coreboxes un- 
der sand slinging machines. At this 
point the core starts on a roller con- 
veyor journey that conveys it even- 
tually to an assembling and sorting 
station outside the discharge end of a 
continuous oven. From the ram- 
ming station the corebox and core 
move on rollers to an adjoining sta- 
tion where the surface is scraped 
flat and one of the thin bottom plates 
adjusted in place. At the next stop- 
ping point the assembly is clamped 
to the table of a rollover machine 
and inverted. This machine is 
equipped with a vibrator and a pat- 
tern drawing device which removes 
the corebox and leaves the core rest- 
ing on the thin plate which in turn 
is supported through its length and 
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A Battery of Four Sand Slinging Machines Fills the Corebozes 








Fig. 11 


width by the rollers. Four of these 
machines vary in size. The largest 
will handle coreboxes up to 6 x 8 feet 
and 4 feet deep. 

The receiving tables of the rollover 
machines are equipped with roller 
conveyor units set flush with the 
floor. From this short section of 
conveyor the core on its plate en- 
ters upon an extension which carries 
it to the core oven. 

The continuous core oven 230 feet 
in length is arranged in five tiers, 
each tier traveling at a_ speed dif- 
ferent from the others. The time 
varies from 1% to 8 hours depend- 
ing on the size of the cores. An ele- 
vator lifts the cores at the entrance 
of the oven and locks automatical- 
ly at any tier level. A piston rod 
from an air cylinder pushes core 
and plate into the oven. At the op- 
posite end of the oven the core and 
plate are pushed out on to an ele- 
vator which lowers the load to a 
conveyor line at floor level. Through 
variation in speed, the tiers are dis- 
charged at varying intervals rather 
than in set sequence. A system of 
signal lights guides the operators at 
both ends of the oven. 


Assemble the Cores 


At the discharge end of the oven 
the cores are assorted and assem- 
bled in racks and these racks are 
conveyed on lift trucks to their des- 
tination at any point on the molding 
floors. Procedure in the case of a 
set of cores for a locomotive bed 
may be cited as an example. The 
500 to 600 individual cores required 
for this job are loaded on 20 to 30 
racks, each carrying from 10 to 
30 cores. The racks are placed as 
near as possible to that part of the 
mold for which the cores are des- 
tined and the cores are picked up 
and set in place in the mold by the 
small cranes referred to previously. 
The cores are loaded on the rack in 
proper rotation so that in the re- 
verse process they may be removed 
and placed directly in their proper 
places in the mold. 

Pits in the foundry floor facilitate 
the prevailing method of molding 
which is to form the mold in a num- 
ber of cores assembled in suitable 
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Cores Are Discharged into a Breaker Where Sand and Rods Are Separated 


metal casings. The pits vary in 
dimensions. The smallest is 20 feet 
in width and the largest is 90 feet 
square. Others vary in length be- 
tween 90 and 180 feet. They also 
vary in depth between 6 and 12 feet. 
The combined cores for a one piece 
locomotive bed mold weigh between 
100 and 120 tons. With the forms 
which hold the cores in place, the 
entire mold weighs between 200 and 
300 tons. 

A considerable volume of large 
castings for miscellaneous use are 
molded in the usual manner in 
standard type flasks. These molds 
are dried in a car type, oil fired 
oven, 

The continuous core oven is heat- 





ed by four oil fired units, each lo 
cated in an individual combustio: 
chamber. Ventilation to assure cor 
rect circulation of air for prope: 
drying conditions is regulated by 
dampers which force the air through 
a system of ducts. Conveyor bear 
ings in this oven are nickel-chroms 
steel and are highly heat resistant 


Cleaning facilities in this plant 
are on a large scale in keeping wit! 
the general character of the prod- 
uct. Thus a locomotive frame o1 
other large casting is lifted from th« 
mold and with most of the cores 
still clinging in position, is trans 
ferred to a point over a hopper in 
the foundry floor. Giant vibrators 
modified types of pile hammers and 
rock drills, are set in motion with 
the result that the sand covering of 
the casting is shaken loose and falls 
through the hopper on to a pan con- 
veyor which discharges into a re- 
volving drum 12 feet in diameter 
and 26 feet in length. The sand 
lumps are broken in this drum and 
the sand falls through a screen whils 
the core rods pass out by gravity 
into a box provided for the purpose. 
Dust from the breaker is drawn in 
to a dust arrester. 

The reclaimed sand is carried by 
conveyors into two overhead stor 
age bins with a total capacity of 
800 tons where it is allowed to ag« 
for 24 hours. New sharp sand is 





Air Compressors — Worthington 
Pump & Machinery Corp., Har- 
rison, N. J 

Annealing Furnaces (design)— 
A. L. Stevens, Chicago. 

Brick (fire, insulating, ladle, sil- 
ica) — McLain Firebrick Co., 
Pittsburgh; Armstrong Cork 
Co., Lancaster, Pa.; General Re- 
fractories Co., Philadelphia; 
Johns-Manville Co., New York. 

Car Haulers—Link-Belt Co., Phil- 
adelphia; Morgan Engineering 
Co., Alliance, O. 

Charging Machine (open hearth) 

Morgan Engineering Co., Al- 
liance, O. 

Core Breaker (rotary)—Heyl & 
Patterson Co., Pittsburgh. 

Core Plates—Moltrup Steel Prod- 
ucts Co., Beaver Falls, Pa. 

Core Racks—American Car & 
Foundry Co., New York; Bald- 
win Locomotive Works, Phila- 
delphia; Lucian C. Brown. 

Cranes—Box Crane & Hoist Corp., 
Philadelphia; Cleveland Elec- 
tric Tramrail Division of Cleve- 
land Crane & Engineering Co., 
Wickliffe, O.; Manning, Maxwell 
& Moore, New York; Alliance 
Machine Co., Alliance, O.; Shep- 
ard-Niles Crane & Hoist Corp., 
Montour Falls, N. Y. 

Dust Collectors—Pangborn Corp., 
Hagerstown, Md. 

Fire Clay System—C. O. 
& Snow Co., Cleveland. 

Grinders—Norton Co., Worcester, 
Mass. 

Heaters—American 
Detroit. 


sartlett 


Blower Co., 





Many Manufacturers Supply Equipment 


Hydraulic Presses — Southwark 
Foundry & Machine Co., Phila- 
delphia. 

Lift Trucks 
Cowan Co. 

Magnets — Cutler-Hammer Co., 
Inc., Milwaukee; Electric Con- 
troller & Mfg. Co., Cleveland; 
Ohio Electric Mfg. Co., Cleve- 
land. 

Molding Machines—Beardsley & 
Piper Co., Chicago; Herman 
Pneumatic Machine Co., Pitts- 
burgh. 

Open Hearth Furnaces (design)— 
A. L. Stevens, Chicago. 

Ore Crusher—Traylor Engineer- 
ing & Mfg. Co., Allentown, Pa. 

Pulverizers — Fuller-Lehigh Co., 
Fullerton, Pa. 

Rammers (floor and bench)—Chi- 
cago Pneumatic Tool Co., New 
York. 

Rod Straightener—American 
Foundry Equipment Co., Mish- 
awaka, Ind.; Kane & Roach, 
Syracuse, N. Y. 

toller Conveyors—Mathews Con- 
veyor Co., Ellwood City, Pa. 

Sandblast—Pangborn Corp., Hag- 
erstown, Md. 

Sandblast Cars—Easton Car & 
Construction Co., Easton, Pa. 
Sand Handling System—C. O. 
Bartlett & Snow Co., Cleveland; 
Link-Belt Co., Philadelphia. 
Sand Mixers—National Engineer- 

ing Co., Chicago. 

Scales—Fairbanks Morse Co., Chi- 
cago. 

Shakeout Hammers—McKiernan 
Terry Drill Co., New York. 

Trailers—Whitehead & Kales, De- 
troit. 


(hand)—Steubing- 
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stored in adjoining bins. Conveyors 
carry new and old sand from these 
storage hoppers to bins over the sand 
mills. Hoppers from these bins ter- 
minate in measuring feeders’ which 
automatically control the proportion 
of old and new sand. 

A sand control laboratory almost 
entirely enclosed in glass is located 
in position for the operators to keep 
a watchful eye on the sand handling 
system. A constant check is kept 
on the condition of the old and new 
sand and the mixture in the mills. 
Tests are taken for moisture, clay 
content, for fineness, bond strength 
and permeability. Sand measuring 
feeders over the four sand mills are 
controlled from the laboratory. 

Prepared sand from the mills is 
conveyed directly to the ramming 
stations where it is driven into the 
core boxes. Surplus sand in the 
vicinity of the machines falls 
through gratings in the floor on to 
a conveyor which returns it to the 
reconditioning apparatus. 

From the shakeout station the 
castings are taken to the rough 
cleaning floor where the heads and 
gates are removed and from where 
the castings are shifted into the 
products transfer building. Castings 
to be annealed are placed in a dou- 
ble end car type annealing furnace 
10 feet high, 13 feet wide and 70 
feet long on the inside and 25 feet 
high, 55 feet wide and 80 feet long 
on the outside. The difference be- 
tween the inside and outside dimen- 
sions is accounted for by the regen- 
erators and combustion chambers at 
the sides and ends. 

This department also contains a 
sandblast chamber 14 x 70 feet, large 
enough to accommodate a one piece 
locomotive bed. If necessary the 
chamber may be divided into three 
by rubber curtains. 

Oil is the universal fuel in this 
plant and is stored in an _ under- 
ground tank with a capacity of 500,- 
000 gallons. A double pipe line en- 
circles the plant with valves at each 
consuming station. The oil line is 


encased with a steam line to insure 
effective circulation. 

Electric current is supplied by a 
public service company and is stepped 
down to the required voltage in a 
substation inside the plant. A boil- 
er house on the premises supplies 
steam for heating and pumping. 

Auxiliary departments include a 


Fig. 13—The Dust 
Collector Installa- 
tion Is Unusually 
Complete. The 
Material Later Is 
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Sluiced to the 
Dump with a 
Stream of Water 
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Chicago Founders Hear 
Varied Program 


Building of a modern tractor found- 
ry in Russia was described by C. R. 
Cady, formerly foundry engineer for 


Frank D. Chase, Inc., and now with 
the National Engineering Co., Chi- 


tt OO) -wierwene - ie 


building for storing and distributing 
oxygen and for the generation and 
storage of acetylene gas, a main- 
tenance machine shop, a cafeteria, a 
dispensary, and offices. Dust from 
the dust collectors is sluiced with 
water to low areas on the property. 

The largest users of the products 
have a substantial financial interest 
in the General Steel Casting Corp. 
Companies associated in the owner- 
ship include Baldwin Locomotive 
Works, American Locomotive Co., 
The Pullman Co., and American Steel 
Foundries. The plant adjoins that 
of the Baldwin Locomotive Works at 
Eddystone, just outside Philadelphia. 





Fig. 12—Castings Are Sandblasted in a Chamber Equipped with Dust Collectors 
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cago, in an address April 2 before the 
Chicago Foundrymen’s club, at the 
City club, Chicago. Mr. Cady super- 
vised construction of a tractor depart- 
ment in the Krasny Putiloff plant, 
Leningrad, which was completed more 
than a year ago. 

William Romanoff, technical super- 
intendent, H. Kramer Co., Chicago, 
also was a speaker at that meeting, 
discussing secondary metals, and par- 
ticularly brass ingot smelting and re- 
duction as related to brass foundry 
practice. Mr. Romanoff declared that 
much of the mysticism in secondary 
metals production is being eliminated 
in favor of more open and simplified 
practices in that industry. He de- 
scribed tests which showed that sec- 
ondary ingot castings had high phys- 
ical qualifications. He also discussed 
impurities in brass ingot production 
and showed that some of the disputed 
impurities have little effect in small 
amounts. 


Company Reorganizes 


Industrial Oil Co., 619 Thirty-eighth 


avenue, Milwaukee, has affected a re- 
organization. The new officers are 
August G. Mueller, president and 
treasurer; William J. Toennes, vice 
president; and Henry B. Mueller, 
Waukesha, Wis., secretary. The com- 


pany handles foundry core oils, lubri- 
cating oils and greases, linseed oil 
and rosin. 
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Declining Markets 
Effect Small Changes in Costs 


N THE present era of exceeding- 
ly close competition both in the 
buyers’ and sellers’ market, cost 

items are scrutinized more closely 
than ever before. It is necessary for 
the producer to manufacture an ar- 
ticle that can be sold at a suffici- 
ently reasonable price to make it 
desirable for the maximum number 
of customers. Buying, selling and 
producing in large volumes is one 
of the methods that has been used 
to secure the desired effect. Such 
a method has brought forth the fal- 
lacy that a producer can manufac- 
ture a large amount of product, re- 
gardless of method or equipment and 
thus secure low costs. That is not 
always the case for experience has 
shown that there is a certain pro- 
duction capacity in any shop which 
will produce the maximum income 
for the methods and equipment 


used. 


Low Price Quoted 


Take for example the foundry 
producing a type of casting, such 
as a cylinder block, which involves 
the perfection of a highly specialized 
technique. If a jobbing shop, ill 
equipped for the production of such 
a casting, secures an order in com- 
petition with the specialty shop, it 
is reasonable to assume that the 
former plant is quoting a price be- 
low cost since it must develop a new 
and specialized technique. If 
the jobbing shop works on the pre- 
viously mentioned principle of high 





The Questions 


OW does the price of pig iron 

per ton affect the price of 
castings per pound, for instance, 
how will $1.00 per ton change in 
pig iron cost affect the cost of 
castings in cents per pound? 


How much will $1.00 per ton 
change in coke affect castings 
costs in cents per pound? 


How much does $1.00 per day 
change in molders’ wages affect 
the cost of castings in cents per 
pound? 


How many pounds per day will 
an average molder be able to put 
up, say in the three different 
groups of light, medium and 
heavy castings? By light cast- 
ings we mean those weighing un- 
der, say five pounds. By medium 
those from say, five pounds to 50 
or 100 pounds and heavy castings 
on up to say, 2500 pounds. Of 
course, the type of the casting 
and probably the core work will 
have something to do with the 
amount but we merely want aver- 
age conditions, and would like 
to have the data if you could give 
it to us. 


How many pounds of good cast- 
ings are obtained from one ton of 
melted iron? This, of course, 
would take into consideration the 
sprue, gate risers, etc., as well as 
normal scrap. 











production to reduce costs, it will 
find that the idea is a fallacy, when 
the creditors and the sheriff ar- 
rive and take over the plant. 


Necessity for low production 
costs has produced aé_ desire in 
practically all industries for investi- 
zation of cost methods. That has 
resulted in the more or less as 
tounding discovery that two com 
panies engaged in the same field of 
endeavor seldom have figured their 
costs by the same methods. This 
situation has led to the establish- 
ment of standard cost systems and 
a most thorough investigation of! 
production methods from a cost 
standpoint. The foundry industry 
has not been a laggard in that re 
spect. Standard cost systems now 
have been evolved for steel, mal 
leable and gray iron foundries by 
the American Foundrymen’s associ 
ation, Steel Founders’ Society of 
America, Malleable Iron Research 
institute and the Gray Iron institute 
It now is possible for members of 
the same class of castings manufac 
ture to talk in the same languag: 
when speaking of costs. 


Other Fields to Conquer 


An inquiry recently submitted to 
the editorial office of THe Founpry 
shows that there still is another field 
of endeavor which the foundryman 
must conquer. That is the merchan 
dising and selling. The dissemi 
nation of information on foundry 
costs to customers, that they may be 
in a more favorable position to un- 
derstand the problems of the par 
ticular foundry with which they ars 





Pig Iron 
Scrap and Sprues 
Steel Scrap 


Total 
Cupola Loss—5 Per Cent 


Metal poured 
Less Sprues, Gates and Defective 
Reclaimed 


ing . 
Metal Cost Per 100 Pounds Good 
Exclusive of Cost of Melting 





Net Metal Cost Exclusive of Cost of Melt-) 
j 


Table I 


Metal Cost Influenced by Pig Iron 


Scrap Price 
Per Cent of Pounds Per Net Ton $22.00 
Charge Charged 


40 8000 88.00 
40 8000 $12.50 50.00 
20 4000 13.20 26.40 
20000 164.40 
1000 

19000 164.40 
Castings | 1520 12.50 9.50 
17480 154.90 

Castings | 
{ S886 


Cost of Charge at Varying Pig Iron Prices 


Changes 


Pig Iron Price Per Net Ton 
$21.00 $20.00 $19.00 $18.00 


84.00 80.00 76.00 72.00 
50.00 50.00 50.00 50.00 
26.40 26.40 26.40 26.40 
160.40 156.40 152.40 148.40 


160.40 156.40 152.40 148.40 


9.50 9.50 9.50 9.50 











150.90 146.90 142.90 138.90 


863 -84 817 -794 
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Table Il 
5 . 

Charge Cost Varies 

Cost 
of Coke 
Cost of Per 100 
of Coke Pounds 

Price of Charge Good 


Coke Per of 2703 Castings 


Net ton Pounds Produced 
$11.00 $14.87 $0.085 
10.00 13.52 O77 
9.00 12.16 .069 
8.00 10.81 .061 
7.00 9.46 .054 











dealing is a worthy step. The pre- 
viously mentioned inquiry presented 
several questions which are given 
in the accompanying box. The ques- 
tioner operates a large machinery 
manufacturing plant which con- 
sumes a sizable tonnage of gray iron 
castings annually. Recognizing the 
questions as typical of the line of 
thought being brought to bear on 
castings salesmen, THE FouNDRY 
invited comment from a number of 
well known men in the gray iron, 
malleable and steel branches of the 
industry. 


Little Influence Exerted 


Comments of those men have been 
published in the March 15 issue un- 
der the title “Striking a Balance” 
and in the April 1 issue as “How 
Declining Markets Affect Castings 
Costs."" The answers show the large 
variation in methods of production 
that exist in different type shops. 
However, all agree that the effect of 
lower cost of raw materials influ- 
ences the cost of the finished prod- 
uct only slightly. R. F. Nash, comp- 
troller, Pettibone Mulliken Co., Chi- 
cago, in commenting upon the vari- 
ous questions, has prepared the fol- 
lowing interesting computations to 
show the effect of the various price 
changes: 

“Regarding raw materials, there 
general impression 
among purchasers of castings that a 
change in the price of $1 or so 
per ton on such items as pig iron, 
coke, ete., materially affects the cost 
per pound of the product. In many 
eases, purchasing agents do not ap- 
preciate the true relationship  be- 
tween such commodity price changes 
and the ultimate cost of the foundry 
product. Table I shows the effect 
on the cost of metal of various prices 
of pig iron. In this case, a mixture 
composed of 40 per cent pig iron, 
4) per cent machinery scrap and 
foundry sprues, and 20 per cent steel 
scrap has been used. For the pur- 
pose of calculation, it has been as- 
sumed that this is a 10-ton heat hav- 
ing a cupola loss of 5 per cent and 
a yield of good castings equal to 92 
per cent of the metal poured. 

“Pig iron prices are shown at $1 
per ton advances from $18 to $22 


seems to be a 
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per net ton. To simplify calcula- 
tions, a net ton basis has been used 
throughout in the price factors and 
yield. Furthermore, this table re- 
flects merely the cost of metal, ex- 
clusive of any labor, fuel, deprecia- 
tion or other charges applying on the 
melting. A comparison of the re- 
sults indicates that after allowance 
for the scrap value of the sprues, 
gates, and defective castings result- 
ing from the pouring of such a heat, 
the variance in price of castings for 
$1.00 advance per net ton in the 
price of pig iron is 2.3 cents per 
hundred pounds. 

“In Table II, the same charge, 
cupola loss and yield of good cast- 
ings from metal poured has been 
used as indicated in Table I, with a 
ratio of coke to metal charged of 
1 pound of coke to 7.4 pounds of 
metal. The variance in the cost of 
finished castings per dollar’ vari- 
ance in the price of coke per net ton 
is 0.8 cents per hundred pounds. 


Wages Have Effect 


“Table III illustrates the vari- 
ance in the price of coke pet net ton 
good castings per man per day, based 
on a varying molders’ wage of from 
$5 to $9 a day, and varying produc- 
tions per day per molder of from 
200 pounds to 2000 pounds of good 
castings. Assuming that the output 
of a molder is 1000 pounds of good 
castings per day, a variance in cost 
of $1.00 a day in wages would mean 
a difference in the price of good 
castings produced of 10 cents per 
hundred pounds. 

“Combining the results shown in 
the three tables, and assuming that 
the production of a molder is 1000 
pounds of good castings per day, and 
that a reduction of $1 per ton in 
pig iron, coke and wages was made at 
one and the same time, the result 
would be a difference in the cost of 
finished castings of 13.1 cents per 
hundred pounds, divided as shown 
in the following tabulation. 


Reduction due to pig iron price $.023 
Reduction due to coke price 008 
Reduction due to molding price 10 

Total $.131 


Mr. Nash feels that an intelligent 
answer is practically impossible to 


the question relating to the daily 
output of good castings for an aver- 
age molder. Castings of the same 
weight may be so unlike in design, 
section, etc., that any attempt would 
be of no value. 


Reports on Testing of 
Materials Published 


The first volume of the New Inter- 
national Association for Testing Ma- 
terials, recently published, is divided 
into four parts each dealing with the 
testing of a specific group of materials. 
Group A relates to metals; Group B 
to nonmetallic inorganic materials; 
Group C to organic materials, and 
Group D to questions of general im- 
portance. The reports published are 
not intended to cover the entire field 
of testing of any group, but rather to 
present some specially selected as- 
pects, and to ascertain the present 
state of knowledge on these subjects 
The reports also were prepared with 
the idea of promoting discussion at 
the forthcoming meeting which will 
be held in Zurich. 

Group A volume contains 368 pages 
devoted to 45 reports by prominent 
metallurgists on testing cast iron, al- 
loy cast irons, high temperature tests, 


alloy steels, fatigue tests, welded 
joints, notched-bar tests, testing of 
light alloys, thermal analysis, etc 


Group B consists of 282 pages carry- 
ing 37 reports on natural stone, port 
land cements, concrete, etc. Group C 
contains 224 pages devoted to 32 re 
ports relating to the testing of timber, 
paint, glue and gelatine, fuels, paper, 
and textiles. Group D has 247 pages 
containing 33 reports relating to ques- 
tions of general importance to the 
three previously mentioned 
Some of the reports deal with com 
parison of measurements of various 
types such as tensile strength, hard- 
ness, elongation, bending, etc.; rela- 
tion between deformation points in 
tensile and bending tests; wear test 
ing, calibration of testing machines, 
etc. The reports are printed in Eng- 
lish, French or German, depending 
upon the official language of the coun- 
try in which the author resides. All 
reports contain abstracts in German, 
English and French. 


groups 





Production 
of good 
Castings 
Per Man 
Per Day 


in pounds $5 Per Day 


2000 $0.25 $0.30 
1500 0.33 1/3 0.40 
1000 0.50 0.60 
500 1.00 1.20 
200 1.66 2/3 2.00 
200 2 50 3.00 





Table 


Wages Influence 


Labor Cost Per 
$6 Per Day 


Ill 


Castings Cost 


100 Pounds of Good Castings at 
7PerDay $8 PerDay $9 Per Day 


$0.35 $0.40 $0.45 
0.46 2/3 0.53 1/3 0.60 
0.70 0.80 0.90 
1.40 1.60 1.80 
2.33 1/3 2.66 2/3 3.00 
3.50 4.00 1.50 

















LTHOUGH the size and condi- 
tion of the gate, particularly 
in green sand molds, are re- 
sponsible for defective castings, still 
it is only fair to point out that they 
are not responsible for all defective 
castings, or even for many for which 
they unjustly are blamed. This par- 
ticularly is true in cases where the 
defect may be due to one of several, 
or even to a combination of several 
causes, 

Unequal sectional thickness in a 
casting will cause a shrinkage defect. 
This is due to error in design and is 
one of the instances in which the 
gate or riser, while not at fault, must 
be manipulated to serve as a savior. 
Where the riser is employed as a 
feeder, ferrostatic pressure exerted 
through the semiplastic mass, pushes 
the crystals together. This type of 
riser is shown in Fig. 40. 


Riser To Solidify Last 


The riser must be designed to 
solidify last, otherwise it may draw 
metal from the casting. Chills also 
may be used near the heavier sec- 
tions. Pouring metal at a higher 
temperature than usual may elimin- 
ate shrinkage. The surrounding 
sand becomes dry and hot before 
solidification commences and equal- 
izes the cooling speed throughout 
the casting. 

Gray iron crystallizes over a range 
of temperatures, as pointed out in a 
article by John Bolton. It 
through a pasty stage in 
which the metal is part liquid and 
part solid. The first crystals that 
separate out are comparatively low 
in carbon and the remaining liquid 
therefore, is richer in that element. 
These primary crystals or dendrites 
gradually grow larger in layers and 
each succeeding layer is richer in 
carbon as shown in Fig. 38. Finally 
at the eutectic temperature, the resi- 
dual material solidifies. 

If the liquid portion of a partially 
solidified casting containing dendri- 
tic erystals could be drained off, a 
jagged cavity bounded by fernlike 
dendrites would appear. Where 
shrink cavities appear in castings, 
the metal may have been pulled 
away by gravity and contraction, as 


recent 
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Feed the Casting 


ANY castings, on account of 

their shape and varying 
thickness of metal, do not cool 
uniformly and _ therefore the 
normal action of the metal in 
settling into @ homogenous, 
compact mass, is interrupted. 
Parts that solidify first draw 
metal away from adjoining parts 
that remain liquid for a longer 
period. When the latter com- 
mence to solidify, no further 
supply of liquid metal is avail- 
able and the result is a cavity 
in that part of the casting. To 
meet this condition the foundry- 
man erects a supplementary res- 
ervoir or feeder over the thick- 
est or highest point on the cast- 
ing and fills it with hot metal. 
The most essential feature of 
this reservoir is that the neck 
or point of communication be- 
tween the feeder and the cast- 
ing remains open until the cast- 
ing has solidified throughout. 











shown in Fig. 39, or by contraction 
alone. 

Another type of jagged shrinkage 
cavity usually is colored yellow or 
blue. This is caused by gas which 
forced its way in after dendrite for- 
mation had commenced, or, by gas 
that had not escaped until crystalli- 
zation had commenced. 

One of the crying evils of the 
foundry, particularly the general 
jobbing foundry, is adherence to a 
slogan coined by the head of a fain- 
ous merchandizing establishment. 
“The customer always is right.”’ 

The merchant and the foundryman 
are not in the same category. When 
a customer enters a store he has a 
choice of several articles and if the 
one he selects does not suit him, he 
can return and have it exchanged. 
All the articles are ready made, The 
merchant merely wraps them up and 
hands them across the counter. 

A different condition exists be- 
tween the foundryman and his cus- 















per Gates and Risers 





tomer. The customer distinctly 
specifies what he wants either by 
blueprint or pattern and the found- 
ryman creates a casting, an object 
that in itself, never was in existence 
before. This casting may conform 
absolutely to the outward appearance 
of the pattern or the measurements 
on the blueprint, but if it fails in 
service through an internal flaw, the 
customer blames the foundryman. 

The foregoing does not refer to 
flaws due to faulty workmanship or 
materials. Reference here is to faults 
caused by attempted violation of the 
natural laws governing shrinkage 
and contraction. In many instances 
the customer is not familiar with 
these laws, but that is a long way 
from saying he always is right in de 
manding a casting made to his speci- 
fication, 


Refuse in Advance 


The foundryman is, or should be 
familiar with the changes that take 
place while the metal is passing from 
the molten to the solid state and 
through a range of temperature that 
embraces nearly 3000 degrees. He 
should refuse to attempt a casting 
which he knows in advance will de- 
velop a flaw or flaws over which he 
has no control. 

Some foundrymen seem to think 
that refusal to attempt a job is a 
reflection on their ability. No reflec- 
tion should attach to a man who re- 
fuses to attempt what his judgment 
and experience teaches him is outside 
the range of practical accomplish- 
ment. The customer in the majority 
of instances is not familiar with the 
subject und usually is willing to com- 
promise on the design of a proposed 
casting if inherent flaws are pointed 
out to him. A surgeon will refuse 
to operate if he knows the case is 
hopeless. Why should a foundryman 
not take the same stand? 

Eliminating from the present dis- 
cussion those castings which will de- 
velop cracks, spongy areas or actual 
cavities despite the adoption of 
every known precaution for their 
prevention, there still remain a vast 
number of castings which are saved 
from the scrap pile by intelligent 
manipulation of the mold and the 
metal after it enters the mold. 
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One of the most widely used pre- 
yentatives is a reservoir of metal 
yarying in size and shape according 
to local conditions and known as a 
sink head, feeder or riser. Since the 
word feeder is the most appropriate 
of these three synonomous terms it 
will be used in any farther reference 
to the subject. The reserve supply 
of metal] is designed to feed or sup- 
ply the casting with additional metal 
to compensate for the _ natural 
shrinkage. 

The question naturally may arise 
here: If one casting requires to be 
fed, why are not all castings subject 
to the same necessity? 

The answer is that supplementary 
feeding only is necessary on castings 
of uneven section, on most bulky 
castings and other castings in which 
for any reason obstacles arise to pre- 
vent normal shrinkage. 

Iron expands under the influence 
of heat. The expansion is gradual 
from atmospheric temperature up to 
a maximum in the molten state. If a 
block of iron was encased in a tight 
fitting crucible and heated until it 
melted, it would expand sufficiently 
to raise the lid. If the block then was 
allowed to cool slowly and uniform- 
ly, the molecules would readjust 
themselves in their former position 
and the block would resume its for- 
mer shape and dimensions. 


No Feeders Needed 


Castings of uniform section, and 
unhindered by certain factors to be 
referred to later, shrink and contract 
normally and do not need feeders. 
The most outstanding member of 
this class of casting is the ingot 
mold, It is large and heavy and cast 
in a vertical position, and yet owing 
to its uniformity of cross section it 
passes from the molten to the solid 
state without any evidence of shrink- 
age. Normal contraction and shrink- 
age of course are shown by the dif- 
ference in size between the casting 
and the mold in which it was made. 
The casting is smaller than the pat- 
tern employed for its production, but 
the metal is solid and homogenous 
throughout from top to. bottom. 



























































Fig 42—(A at Left)—Ordinary Type of Feeder on Wheel Hub 


(D Center)— 


Sink Head on Roll Casting—(E Right)—Eztension on Cylindrical Casting To Act 
as Combined Sullage and Sink Head 


This casting also furnishes a use- 
ful object lesson in the important 
part played by gravity in the shrink- 
age and contraction of castings. 
Where the casting is poured in an 














Fig. 41—Showing Defective Area in 
Ingot Mold Cast Horizontally 


upright position, gravity and shrink- 
age both work together to produce a 
solid casting. Attempts to pour ingot 
molds horizontally as shown in Fig. 
41 invariably have failed. In some 
instances a porous area or an actual 
shrinkage cavity could be seen in the 





Pipe 
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Fig. 38—(Left) 





Each Layer Has a Slightly Different Carbon Content. 


Fig. 39 


(Center)—Section of Solid Cylindrical Casting Showing Shrink and Blow Holes. 
Fig. 40—(Right)—Feeding Heads May Be Applied To the Rim of a Casting 
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upper corner marked G. The illustra- 
tion shows a section of the casting in 
the position it occupied in the mold 
at the time of pouring. 

Any of these castings that passed 
inspection in the foundry, invariably 
was rejected by the open hearth de- 
partment after the first heat had 
been poured in it. The molten steel 
had eaten into the weak corner and 
the mold either cracked, or, had to 
be broken away from a sticker, the 
local name for an ingot which can- 
not be stripped clean from the mold 
in the usual manner. 


Discovered Metal Density 


The explanation is that while the 
metal undoubtedly shrank in a fairly 
uniform manner, the factor of grav- 
ity diverted a little more than the 
normal share to the lower walls and 
decreased the density of metal in the 
highest corner. 

Possibly a row of high feeders 
along the top of the ridge might pro- 
duce a sound casting, but their pre- 
ence would involve considerable ex- 
pense in the foundry and cleaning 
department, also in the total amount 
of metal required. Instances are on 
record of ingot mold castings molded 
horizontally, but the molds are up- 
ended before the iron is poured into 
them. 

In this connection it is pertinent 
to the subject to point to an error of 
judgment frequently made in diag- 
nosing shrinkage cavities in castings 
with high, vertical walls, particular- 
ly those cast in green sand molds. 
Dry sand and loam walls, except 
when exposed to extra stress, usually 
are sufficiently rigid to resist the 
lateral pressure of the molten metal. 
Green sand is not such a stable me- 
dium and sometimes, yields. 

If the sand yields gradually while 
the metal is rising, the only evidence 
is a swelled casting. If the wall holds 
until the mold is filled and then 
yields %-inch or more, the result 
will be reflected in a swelled casting 
with a shrinkage cavity along the 
top, or, farther down depending on 
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the degree to which solidification had 
progressed when the wall yielded. 
The tendency is to place the blame 
on the iron or on the absence of a 
feeder, when in reality the mold is to 
blame. Instead of prescribing a feed- 
er to supply the shrunken area, the 
logical remedy is to brace the mold 
or ram the sand harder to prevent 
the walls from yielding. 

Successful feeding of a _ casting, 
where feeding is necessary, depends 
on two main factors:1—An ample 
supply of metal in the feeding cham- 
ber and, 2—-An open passage for this 
metal to enter the casting. These 
requisites should be obvious even to 
a person with no former knowledge 
of foundry practice and yet they are 
ignored every day by men who in 
other respects are competent found- 
rymen. 

Blocks to form the feeding cham 
bers in some instances are too small 
and as a result the metal in the feed- 
er solidifies before the metal sets in 
the mold. So far as any benefit is con- 
cerned, the feeder might as well have 
been omitted. In other instances the 
feeder may be ample in size but the 
metal in it either is abused or neg- 
lected and the net result is the same 
as with no feeder or one that is too 
small, 


Fill With Hot Metal 


To fulfill the function for which 
it was designed a feeder may fall 
inio one of two classifications: It 
may be large enough in cross section 
to remain liquid until after the cast- 
ing has set, or, although smaller in 
cross section it may be kept open 
with a rod and constant addition of 
hot metal until the casting freezes 
to the top. 

The first type is shown in Fig. 42 
center, and is widely used on rolls 
and other bulky castings that may 
remain liquid for hours after they 
have been cast. The practice in cases 
of this kind is to pour iron into the 
casting until it appears in the bot- 
tom of the feeder. Roll castings, and 
many other large castings are poured 
through gates at or near the bottom. 
Although they are poured as rapidly 
as possible, the iron when it appears 
in the feeder, is not as hot as when 
it left the cupola or air furnace. 

To secure the best results, it is es- 
sential that the metal in the feeder 
should remain liquid longer than or 
at least for as long a period as the 
metal in the casting. In roll shop 
practice this feature is taken care of 
by filling the feeder with hot metal 
direct from the cupola. The metal is 
carried either in a small ladle sus- 
pended from the crane, or, in small 
double shank ladles carried by two 
men. This fresh hot metal is pour- 
ed directly into the feeding chamber 
and then is covered either with 
chareoal or with a shovelfull or two 
of dry blacking. In some instances 
it may be necessary to pour addi- 
tional metal in the feeder later, but 
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usually the feeder is calculated to 
hold sufficient metal at the begin- 
ning. In earlier times the practice 
favored the use of a smaller feeder 
and a small rod which was employed 
to keep the neck open. Modern prac- 
tice favors the large feeder which re- 
quires no further attention. 


Pump with a Rod 


Feeding a casting through a com- 
paratively small feeder which is 
kept open with a rod and fairly con- 
stant addition of hot metal is fairly 
satisfactory in many instances. The 
main objection is the tendency of the 
solidifying metal to close in concen- 
tric rings at the point of junction be- 
tween the feeder and the casting. In 
some instances the opening closes 
gradually and the resulting metal is 
solid. In others the lines between the 
rings are apparent and constitute so 
many cold shut junctions. The metal 
in this area is neither solid nor 
homogenous, 

In a paper presented before the 
American Foundrymens association 
in Cieveland, May 12, 1930, E. Ron- 
ceray covered many of the features in- 
volved in gating and pouring cast- 
ings. Touching on the subject of 
shrinkage in ingots or castings he 
quoted from A. Portevin’s 
on Metallography prepared for use in 
the Paris foundry high school as 
follows: “The conditions under 
which there would be no piping or 
shrinkage in an ingot or castings 
are as follows: 1 If there was no 
change in volume, 2——If the mass 
was constantly of equal temperature, 
the volume changes would take place 
at the same time on the whole mass. 
3-—lIf, although the mass is of un- 
equal temperature, the cooling would 
progress by parallel layers, for ex- 
ample, horizontally. 4——-If the cavi- 
ties formed by liquid contraction 
were filled during the cooling period 
through feeding heads and pumping. 


Lessons 


“The shrinkage in a mold is the 
volume change occurring from the 
end of feeding until complete solidi- 
fication. It is contained in a zone en- 
veloped by the isothermal lines. 

“If there was no action of gravity 
nor influence of gating or feeding, 
it wouid be central. To avoid the 
cavity in the casting, the process 
consists in altering the isothermal 
lines so as to throw the contraction 
void away from the useful part of 
the casting. This is accomplished by 
three methods: (a) By heating cer- 
tain parts of the mold through the 
metal stream, position of the gates, 
reduction in conduction power of 
mold walls, by dry dry sand, cores, 
ete. (b) by cooling certain parts of 
the casting with chills, cooling ribs, 
nails, ete. (ec) By pumping with one 
or more feeding rods.” 


This is the eighth of a series of ar- 
ticles dealing with the various types 
of gates and risers used in the foundry 
industry The ninth will appear in 
un early issue.-Tue Eprrors 


Molybdenum Progress in 
1930 Discussed 


Climax Molybdenum Co., 295 Madi 
son avenue, New York, has published 
a booklet entitled, “Molybdenum ir 
1930,” which gives a resume of the 
literature published during that yea 
on the various uses of molybdenum 
The contents of the book deal wit! 
the uses of that metal in high-speed 
steel, aircraft, nitriding steel, the au 
tomobile, special alloy steels, alloy 
steel forgings, steel and iron cast 
ings. A method of analysis for molyb 
denum is given and the use of that 
element as a catylist is discussed 
Foreign comments on the use of 
molybdenum also are given. The 
booklet is well illustrated with charts, 
reproductions from photographs and 
micrographs. The latter show the 
effect of that element on the structure 


Book Review 


Proceedings of the American So 
ciety for Testing Materials, vol. 30 
1930 in two parts, cloth, 6 x 9 inches 
1336 pages in Part I and 1085 pages 
in Part II, published by the Ameri 
can Society for Testing Materials, 
Philadelphia, and supplied by Tm 
Founpry, Cleveland for $13.15, and in 
London by the Penton Publishing Co 
Ltd., 416-17 Caxton House, Westmin 
ster. 

Part I of the Proceedings contains 
the reports of 52 different committees 
of the society. In addition the reports 
of the main committees include those 
of the various subcommittees function 
ing under those bodies. Twenty-one 
of the committee reports relate to fer 
rous and nonferrous metals and alloys 
Part I also includes A. S. T. M. ten 
tative standards submitted or revised 
during 1930, and tentative revisions 
of existing standards. The tentative 
standards contain 13 relating to fer 
rous and nonferrous metals. Those of 
interest to foundrymen are on chilled 
tread, .cast-iron wheels; aluminum 
base casting alloys in ingot form: 
aluminum-base alloy castings; magne 
sium- base alloy castings; and coppe1 
base alloys in ingot form for sand 
castings. The tentative revisions in- 
clude 10 relating to ferrous and non 
ferrous metals. Those suggested fo1 
high-test gray iron castings, chilled 
cast-iron wheels, and bronze bearing 
metal in ingot form will be of interes? 
to foundrymen engaged in the pro- 
duction of those various types of 
castings. 

Part II consisting of 1085 pages 
contains over 75 papers which were 
presented at the 1930 meeting of the 
society. Discussions of the various 
papers are included also. The pre- 
sentation of the papers is grouped 
according to application, and _ the 
grouping include aircraft materials, 
metals, cement and concrete-brick and 
tile, rosin; paint; rubber, and miscel- 
laneous. 
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uces Crystal Size in 


ALUMINUM BRONZE 


LUMINUM bronze always is class- 
ed among the strong alloys, re- 
gardless of the fact that its 

ystals are large. Generally, metals 
vith large crystals are weak as the 
ices of adjoining crystals form planes 
f weakness along which the metal 
arts. However, aluminum bronze dif- 
ers from many other metals having 
irge crystals in that it is not weak 
nd easily broken. Whatever substance 
.uses aluminum bronze crystals to ad- 
ere to one another is as strong as the 
rystals. This is illustrated by the fact 
hat a break in a section of aluminum 
rronze often runs through the crystals 
nstead of following the boundaries, as 
vould be the case if the boundaries 
vere the easiest path. 


Bronze Is Strong 


Fig. 3 shows a rather large cluster 
of crystals of aluminum bronze, some 
of which have separated partly from 
the adjoining crystals along their 
boundary lines on heating, and have 
issumed the new position as they 
cooled and froze. Some nonmetallic in- 
clusions can be seen but the mass is 
omposed mainly of pure crystals of 
luminum bronze, containing 90 per 
cent copper; and 10 per cent alumi- 
num. The crystal located at the lower 
ight hand corner of Fg. 3, appears to 
iave a hole in it. That is not the case. 
The cavity was made by another crys- 
tal with a corresponding projection on 
one of its sides. When the metal part- 
ed, the crystal with the projection 


2 





Fig. 1—NSmatler Masses of Crystals Also 
Probably Consists of Three Separate Crystals 
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By Charles Vickers 


pulled away from the group shown, 
and left the indentation. Fig. 1 shows 
some smaller masses of crystals of 
which No. 5 appears to be a single 
crystal, but more probably consists of 
three separate crystals. The lines of 
crystal demarkation in No. 5 are dif- 





Table I 


Bronze Properties 


Elongation 


Test Elastic Tensile in 2 


Bar Limit Strength Inches 
No. Ibs./sq.in, lbs./sq.in. PerCent 
1 27,410 55,510 1.0 
2 22.560 55,900 &.0 
3 24,730 37,720 2.0 
4 20,610 59,750 10.5 
5 19,690 53,700 17.0 
6 23,170 40,410 3.5 
7 20,870 17,270 11.5 
& 21,570 $2. 800 5.0 
4 20,170 18,270 6.0 
10 19.720 15.670 11.0 
11 20.680 54,130 1.5 
12 273.120 58.500 5.5 











ficult to find, while in the case of No. 1 
they are identified easily where the 
crystals have started to separate. In 
No. 3 some of the crystals are quite 
small, though the one in the center is 
a large one, as are the bottom crystals 


of Nos. 4 and 2. Figs. 2 and 4 show 


clusters of crystals that are deeply in- 
dented, and extensively pitted with 
dross, which appears to have arranged 





3 





itself along the boundaries of the 
crystals. This is alumina of the hard 
variety, and if a cutting tool had en- 
countered it, the tool would not have 
penetrated much further. 

There is nothing weak about these 
aggregations of crystals for they can- 
not be broken apart by any force less 
than strenuous pounding with a ham- 
mer. The crystal at A, Fig. 3, 
as though it could be pressed out by 
the fingers. Many attempts have been 
made to detach these loose appearing 
crystals, but it cannot be done by the 
unaided fingers. This shows the 
strength of the adherence of the crys- 
tals. Temperature is necessary to 
weaken the bond between them, and 
when the correct degree is reached they 
will drop apart by their own weight. 
At lower temperatures, it practically is 
impossible to break the crystals apart. 


looks 


Cylinder Is Cast 


To obtain these crystals, a_ solid, 
bronze cylinder, 8 inches high, 6 inches 
in diameter, and equipped with a riser 
of the same weight, was cast in a sand 
mold. The casting was of considerable 
mass and, consequently, cooled slowly. 
That condition favored crystal growth. 
Brinell hardness of the casting was 94. 
It contained 10.03 per cent aluminum, 
0.007 per cent calcium, and the re- 
mainder copper with no magnesium. 
titanium or manganese. The casting 


was to be remelted, but since it was of 
an inconvenient shape for the pots, it 
had to be 


broken. Accordingly, the 
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Showtng Boundary Lines. The Crystal on the Right Appears To Be Single but 














Fig. 2—The Center Crystal Is Large 
Dross Has Segregated 


Boundary Lines 


casting was placed in a furnace and 
heated The first trials were unsuc- 
cessful as the proper temperature was 
not reached and the sledge merely bat 
tered the casting, producing little im- 
pression since aluminum bronze is 
ductile at a cherry red. Finally, it was 
brought almost to the melting point 
and had to be handled carefully to get 
it out of the furnace. At this point, 
when the casting was struck with a 
sledge, the outer skin peeled away 
where the blow was struck, and out 
tumbled crystals of various sizes and 
shapes. Some of the crystals were in 
clusters but those near to the center 
of the casting, rolled out singly since 
that section was hottest. A few blows 
of the sledge reduced the tough mass of 
metal to a heap of crystals, and clus- 
ters which, when cool were shovelled 
into a crucible ready for melting 


Physical Properties Given 


Physical properties of a bronze of 
the previously mentioned composition 
will range from 50,000 to 65,000 pounds 
per square inch, with elongation from 
7 to 20 per cent, depending on the cool 
ing time from the molten state. The 
time factor in cooling is highly im- 
portant. The longer the cooling period, 
the lower the physical properties will 
be, and vice versa. Single, cast-to-size, 
test bars would show results much too 
high for safely judging the load for 
such a casting as this cylinder, which 
from its nature had to cool slowly. 
Table I shows the physical properties 
of massively cast 10 per cent alumi- 
num bronze, treated with 0.5 per cent 
alumino-vanadium containing 10° pe} 
cent vanadium. 

Thus a 10 per cent aluminum bronze 
actually will average around 50,000 
pounds tensile strength; 22,000 pounds 
elastic limit, and about 7 per cent 
elongation in 2 inches in the case of a 
gear casting weighing 80 to 100 
pounds. Those figures represent an 
average of 12 separate tests, and are 
the maximum figures to be considered 
when figuring in connection with this 
class of material. 

If the physical properties had been 
taken from single, cast-to-size, test 
bars, the results would be much 


higher, because the castings would 
have cooled more rapidly, and the 
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Along the 


crystals would have been smaller. This 
is one of the peculiarities of the 10 
per cent aluminum bronze. Its strength 
depends upon the length of time that 
elapses in passing from the molten to 
the solid state. This change in strength 
brought about by slow cooling has 
been termed self annealing by the au- 
thor, because a similar condition may 
be produced in an aluminum bronze 
casting by annealing. When the change 
occurs during the time a weighty cast 
ing is cooling in its sand mold, it must 
proceed of its own volition, and there- 
fore may be called self-annealed. Al 
though the word annealed may not be 
exactly a happy one to apply to this 
change, as it usually is applied to a 
softening and strain-releasing effect, it 
is the only word that has been used to 
denote this change. In the case of 
aluminum bronze, it means the reverse 
of the usual definition, since it applies 
to a hardening effect, combined with 
a loss of ductility in the bronze 


Experiments With Annealing 


When aluminum bronze became a 
commercial alloy, this odd change soon 
was noted by the brass founder. Test 
coupons attached to large castings 
failed to reach the specifications shown 
possible by the singly cast test bars 
from which the physical properties of 
the alloy had been judged. To account 
for this phenomena, it was the author's 
belief that larger castings should be 
annealed to relax casting strains simi 
lar to the practice used for steel cast- 
ings. An opinion was expressed that a 
soaking pit should be provided into 
which the red hot castings, as they 
came from the sand molds, could be 











placed to cool gradually. Before in 
curring the expense of building such 
pits, common sense suggested that ex 
periments should be performed to de 
termine whether the improvement in 
physical properties would equal ex- 
pectations. An electric muffle was re. 
quisitioned and first was brought uy 
to what was thought would be the tem 
perature at which the castings could 
be removed to the pit. Obviously, the 
castings would have to cool in the 
mold sufficiently to be strong enough 
for handling without danger of break- 
age 
Bronze Was Brittle 


In the case of aluminum bronze, this 
temperature was considerably higher 
than would be safe for a tin bronze 
The temperature used was a full 
cherry red which is before the castings 
start to shrink. This is the point at 
which aluminum bronze die castings 
must be removed from the dies. If they 
are not removed before they shrink, 
they either wedge fast in the dies or 
are broken. The castings were removed 
from the sand molds and quickly were 
placed in the muffle. Heat in the 
muffle was continued sufficiently long 
to permit the temperature of the cast- 
ings and that of the muffle to reach 
the same point. The heat then was 
shut off, and the muffle and contents 
allowed to cool normally to room tem 
perature. 

The result of the experiment was not 
according to expectations. In fact, it 
was quite opposite. One of the castings 
was dropped on the floor accidentally 
and was so brittle that it broke into 
This was a revelation 


several pieces. 





Fig. 3 





Cluster of Aluminum Bronze Crystals Showing Crystals Separating Along 
the Boundary Lines 







Tue Founpry—May 1, 193 






that showed astounding possibilities 
or slow cooling. If carried to comple- 
tion, the castings might be little better 
than glass. It also showed that the 
soaking pit idea was wrong for that 
illoy. The same result will be obtained 
with what is known as No. 5.bronze 
which contains 89 per cent copper; 10 
per cent aluminum; 1 per cent iron. It 
is possible to prolong the. cooling 
period of castings made of that alloy 
intil they are practically worthless. 
‘hunky castings of the 10 per cent 
aluminum, low iron alloys should be 
stripped from the mold as soon as pos- 
sible after pouring, and should be al- 
lowed to air cool. In some cases cold 
water may be used to hasten the cool- 
ing. What can be expected from test 
coupons cast attached to a casting 
weighing 100 pounds, of the alloy cop- 
per, 89 per cent; aluminum, 10 per 
cent; iron, 1 per cent, is shown by the 
following example. Test bars were cast 
as coupons attached to a casting weigh- 
ing 100 pounds. The coupons later 
were turned to test bars of standard 
dimensions, pulled and averaged. The 
physical properties shown in Table II 
were realized. 


Alloys Should Be Chosen 


There are alloys of aluminum bronze 
that are not subject to the phenomena 
of self annealing. These will be treat- 
ed in a future article. The mixture 
copper, 89 per cent; aluminum, 10 per 
cent; iron, 1 per cent is only suitable 
for small castings, such as die castings 
which are cooled rapidly and retain 
their maximum strength. There are 
founders who use the alloy for large 
castings, and go to the expense of heat- 
treating the alloy to fit the castings 
for the purpose intended. That is an 
operation which is both costly and un- 
necessary since a selection can be 
made of other alloys of aluminum 
bronze which will produce castings 
which will come from the sand pos- 
sessing the same, and even better prop- 
erties than the heat treated 89-10-1 


Probably the first heat-treatment 
of aluminum bronze was carried out 
by A. Portevin and G. Amon, who de- 
scribed their work in an illustrated 
article Revue de Metallurgie, vol. 13, 
1916. Two alloys of aluminum bronze 
were studied. One contained 89.85 per 
cent copper; 9.95 per cent aluminum 
and 0.10 per cent zinc, and the other 
88.8 per cent copper; 10 per cent 
aluminum; 1.1 per cent manganese, and 
0.05 per cent zinc. Tests showed that 
when those alloys were quenched be- 
low 932 degrees Fahr., the mechanical 
properties were not altered. However, 
if they were quenched from above the 
eutectic temperature, from 1112 to 
1652 degrees Fahr., the alteration pro- 
duced is a function of the temperature 
from which the quenching took place. 


Tensile Strength Increases 


After quenching from 1472 degrees 
Fahr., annealing at 752 degrees Fahr. 
causes an increase in hardness and 
tensile strength. The annealing effect 
is obtained quickly at 932 degrees 
Fahr., and at 1112 degrees Fabhr., 
especially with bronze containing 89 
per cent copper; 10 per cent aluminum, 
and 1 per cent manganese, which is 
quite similar to the 89 per cent cop- 
per; 10 per cent aluminum and 1 per 
cent iron alloy. If the latter alloy is 
quenched in cold water from 1652 de- 
grees Fahr., and then is reheated to 


around 1260 degrees Fahr., and al- 


lowed to cool slowly its tensile strength 
will be increased to approximately 90,- 
000 pounds per square inch, its yield 
point will be raised and its elongation 
lowered. However, the same proper- 
ties can be obtained from a sand cast- 
ing, by changing the mixture. There- 
fore, instead of casting the 1 per cent 
iron alloy, the foundryman should 
start with the strongest and most suit- 
able alloy, and then heat-treat if neces- 
sary. This is a point worth studying 
by the aluminum bronze founder. 

As previously stated, a metal that 
possesses large crystals usually is 





alloy. Those other alloys also can be weak and brittle as in the case of anti- 
heat-treated and further improved. mony, bismuth, phosphor-tin and cast 
Table I 


Ultimate strength 
Yield point 
Elongation 
Reduction of area 
In compression 
Elastic limit 


cent. 


Ultimate strength 
Yield point 
Elongation 
Reduction of area 
In compression: 
Elastic limit 


Properties of Bronze Alloy 
Copper, 89 per cent; aluminum, 10 per cent; iron, 1 per cent 


Massive Cast 


Per cent compression, after load of 100,000 pounds per square inch 13.5 per 


Light Cast 


Compression after load of 100,000 pounds 


53,100 pounds per square inch 
25,500 pounds per square inch 
8.0 per cent in 2 inches 

11.8 per cent 


23,000 pounds per square inch 


78,500 pounds per square inch 
28,900 pounds per square inch 
20.0 per cent in 2 inches 

17.6 per cent 


19,000 pounds per square inch 
13.8 to 14 per cent 
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Fig. 4—Dross Shown on This Crystal 
Is Alumina of the Hard Variety 


zinc. Metals of that type that are used 
as a base for other alloys must have 
their crystals broken up by the addi- 
tion of some suitable metal. For in- 
stance, zinc crystals are broken up by 
the addition of 10 per cent copper. An 
alloy of copper, 10 per cent; aluminum, 
5 per cent; and zinc, 85 per cent, 
makes an extremely useful alloy with a 
tensile strength of around 37,000 
pounds per square inch. Similarly, if 
the crystals of the binary alloy of 
aluminum and copper are broken up, 
much stronger alloys are formed. Iron 
appears to be the most suitable ele- 
ment to bring about this change in the 
case of aluminum bronze. 


Iron Operates Differently 


In this latter alloy, iron operates 
quite differently from its action in the 
copper-tin bronzes. This difference is 
due to the affinity of iron and carbon 
When the two are combined, they are 
insoluable in molten copper, and are 
diffused throughout the metal until 
they are frozen as hard spots which 
damage the tools used in machining 
the castings. However, aluminum 
breaks up this combination of iron 
with carbon, and when copper is pres- 
ent in quantity it expels the carbon, 
and forms a ternary alloy of copper, 
iron and aluminum, from which the 
carbon can be skimmed as graphite. 

In making alloys of iron aluminum 
and copper, in which the iron is quite 
high, it sometimes is more convenient 
to take advantage of the lower melting 
point of cast iron, as compared with 
wrought iron. Although, in the ab- 
sence of aluminum, iron will separate 
from the copper on cooling, the pres- 
ence of aluminum insures that a per- 
fect triple alloy will result. It is for 
this reason that no difficulty need be 
feared in alloying iron with aluminum 
bronze to produce finer crystals, than 
the ones shown in the illustrations 


William G. Praed has been appoint- 
ed radiograph engineer in charge of 
the commercial x-ray laboratory re- 
cently established by the Claud S 
Gordon Co., 708-14 West Madison 
street, Chicago. Mr. Praed formerly 
was associated with the Bethlehem 
Steel Co., Bethlehem, Pa., and later 
with the Link-Belt Co., Indianapolis 
as assistant to the general superin- 
tendent. 














GRAY -¥RON 


Possesses 


‘Unluable & ngineering 


ORROSION losses cost the users 

of metal products many mil- 

lions of dollars each year. 
Rust, iron’s greatest enemy, takes its 
relentless toll. Coatings, provided by 
painting, galvanizing, coating with 
asphalt, use of phosphate and di- 
chromate solutions, etc. are used for 
protection against corrosion, but they 
are not always thorough and lasting. 
Water is the most common fluid and 
water rusts iron. In addition to 
water, many corrosive fluids such as 
oil, acids, alkalies, ete. are used in the 
chemical industries. Indeed, some 
corrosive fluids are used in nearly 
every manufacturing establishment. 
Gray iron is employed widely in ma- 
chinery and in equipment of many 
kinds and its corrosion resistance is 
a subject of wide interest. 


Cast Pipe Widely Used 


Use of cast iron water pipe dates 
back many years. The famous foun- 
tains at Versailles were’ installed 
about 100 vears before the Declara- 
tion of Independence and part of the 
original cast iron piping system is 
still in use. Today cast iron remains 
the most widely used material for 
water main and soil pipe. Under most 
conditions its corrosion resistance is 
much greater than steel, and its cost 
lower Cast iron pipe is heavy, it 
withstands high crushing loads, s« 
long as these are equally distributed 
and do not bend the line. 

It is used successfully for the ordi- 
nary pressures employed in wate 
mains. Where stray currents do not 
cause electrolysis and where soils are 
not unusually corrosive, cast iron pipe 
usually gives good service for almost 
indefinite periods. Is the type or qual- 
ity of iron a factor in its life in wate) 
service? Apparently not. Many inves- 
tigations have been conducted, includ 
ing the extensive studies by the bu- 
reau of mines One of the recent 
papers on this subject is that by H. O. 
Forrest, in the Proceedings of the 
American Society for Testing Mate- 
rials, 1929 He concludes, “It is evi- 
dent that the rates of corrosion of the 
usual types of cast iron made in this 
country do net vary sufficiently to 
cause any great differences in length 
of life.” 


Although gray irons of different 





Corrosion and Wear 


RACTICALLY every man- 
ufacturing establishment 
uses some corrosive fluids 
for carrying on its processes, 
the prob- 


lem of corrosion of equipment 


and in consequence 


arises. Gray iron of the proper 
quality resists certain types 0) 
corrosion remarkably well as is 
pointed out, and for that reason 
finds many engineering uses. 
Wear is another factor in en- 
gineering uses of materials, and 
due to the 
can occur, the term must be 
qualified. Metal to metal wear 
is involved in all machinery, 
and that particular phase also 


various types that 


is discussed in this article. 











grades do not vary much in their de- 
gree of corrosion with a given water, 
different waters vary quite widely in 
their attack on gray iron. In some 
cases it has been found desirable to 
doctor up or chemically treat certain 
waters to minimize corrosion. Sim- 
ilarly different soils vary quite wide- 
lv in their corrosive action on gray 
Pipe manufacturers use vari- 
ous asphalts, special cements, etc. as 
protective coatings to minimize pipe 


irons. 


corrosion. 

Problems encountered in handling 
corrosive fluids and solutions are le- 
gion. Ta all with experience in han- 
dling such fluids it is obvious that 
none but general observations can be 
offered. Nature of the fluid, concen- 
tration, temperature, pressure, and 
presence of impurities all have an in- 
fluence on the corrosive action. Par- 
allel installations have been meade with 
identical materials in each and pre- 
sumably like fluids, 
and long life was obtained on the one 
and rapid failure occurred in the 
other. One case is particularly vivid 
where two plants were. practically 
across the street from one another, 
positively identical materials were 
employed in both installations, both 
processes were the same, yet due to 
some vague unknown influence (not 


where success 


‘Properties 


electrolysis) entirely dissimilar re 
sults were obtained. 

It must be remembered that corro- 
sion is comparative. It is maximum 
resistance per dollar that is wanted. 
Platinum is more resistant to most 
fluids than cast iron is, but it is ob- 
vious that between the two if the re- 
sistance of the iron is such that it can 
be used at all it will find favor. 


Some Oils Are Corrosive 


Aside from water, petroleum oils 
and their products are the most wide- 
ly distributed fluids. Petroleum oils 
do not rust iron, in fact they form 
semiprotective coatings which par- 
tially prevent the access of the wate! 
and air which cause rusting. Many 
crude oils and products made there- 
from, are comparatively noncorrosive 
and are handled with ease. Some oils 
of high sulphur content cause more 
trouble. However, gray iron and steel 
are more resistant to the action of 
these latter oils than most of the non- 
ferrous metals, and in addition are 
much less expensive. The choice of 
gray iron or of steel for a given pur- 
pose depends a great deal upon the 
mechanical suitability of the respec- 
tive metals and on their cost. Many 
tons of pipe, valves, fittings, and 
other gray iron equipment is used in 
the oil fields, although this tonnage 
is overshadowed by the vast volume 
of fabricated steel’ products. Many 
gray iron castings are found in oil 
refinery equipment. However, the 
modern tendency toward higher tem- 
peratures and pressures in newe! 
cracking processes has caused whole- 
sale substitution of cast and wrought 
steel equipment for many of the fo: 
mer gray iron castings. 

Gray iron castings are used in the 
handling of natural gas and in the 
manufacture and handling of arti- 
ficial gas. Here again mechanical 
suitability and cost are the governing 
factors in choice between iron and 
steel, since the corrosion problems as 
a rule are handled equally well by 
either type material. 

Sulphuric acid has been termed the 
backbone of the chemical industry. 
Its consumption is used as a barom 
eter or index of activity in this in- 
dustry in the same way that the con- 
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umption of steel is used as a barom- 
ter of the trade activity in the metal 
orking industries. 
Strong or concentrated sulphuric 
cid (often called oil of vitriol), ap- 
roximately 95 to 100 per cent pure, 
a colorless, heavy, oily-looking 
quid, whose specific gravity is 1.84 
water 100) and is 66 degrees on 
he Beaume scale. It is miscible with 
vater in all proportions and acid con- 
iining water is termed dilute acid. 
. solution containing 78 per cent 
iphuric and 22 per cent water is 60 
egrees Beaume. The common method 
f expressing the concentration or 
trength for acids 50 per cent and be- 
ow is by percentage 


Strong Acid Lowers Attack 


Sulphurie acid is manufactured by 
namely the chamber 
process. In 


wo processes, 
rocess and the contact 
ither of these processes, where the 
cid is 60 degrees Beaume or over, 
nd is not extremely hot, it may be 
andled satisfactorily in cast iron. An 
exception is where the acid must be 


if high purity, and a trace of dis- 
olved iren objectionable. However, 
dilute sulphuric acid attacks gray 


ron rather rapidly. The explanation 
of this seeming anomaly lies in the 
olubility characteristics of ferrous 
sulphate. When gray iron is exposed 
to the action of sulphuric acid, fer- 
ous sulphate is formed. Ferrous 
sulphate is nearly insoluble in strong 
sulphuric acid, but readily soluble in 
water. Thus in strong acid the sul- 
phate coating remains and protects 
the iron, whereas in dilute acid the 
sulphate is dissolved and the reaction 
proceeds. 
Although is suitable for 
andling degrees Beaume 
sulphuric acid, all grades cannot be 
ised for fuming sulphuric acid, or 
oleum. This acid, consisting of ex- 
ess sulphur trioxide dissolved in 
strong sulphuric acid, sometimes de- 
omposes open grain cast iron rapid- 
are known where vessels 
have cracked or burst. The sulphur 
trioxide apparently oxidizes the sili- 
con of the iron to SiO,, which swells 


iron 
strong 66 


gray 


\ Cases 


The iron 


dense grades of 
comparatively low in total carbon and 


strong 


acid resistant. Spe- 
cial types of cast iron have been de- 
vised for acid and other corrosive 
services. The high silicon irons con- 
tain about 14 per cent silicon and are 
quite resistant to dilute acids as well 
as to concentrated acids. However, 
it is stated that oleum or fuming 
sulphuric acid acts upon them in the 
same manner as it regular 
cast iron. 

While the high silicon irons 
sess excellent corrosion resistance to 
many media their fragility and brit- 
tleness are a source of annoyance and 
trouble. They are difficult to cast and 
are almost unmachinable. The new 
austenitic type cast irons possess fair- 
ly good resistance to most concentra- 
tions of sulphuric acid. These irons 
usually contain 14 to 20 per cent 
nickel, 4 to 7 per cent copper and up 
to 2 per cent chromium. 

Wherever the acid is 60 degrees 
Beaume or over, gray iron may be 
found suitable. In presence of other 
inhibiting agents gray iron some- 
times is used for even lower acid con- 
centrations. A point to be remem- 
bered is that sulphuric acid is de- 
liquescent, that is to say it picks up 
water. Thus lines open to the air 
may cause trouble due dilution of 
acid and consequent attack. 


silicon are most 


does on 


pos- 


Iron Pots for Nitric Acid 


Nitric acid production ranks next 
to sulphuric acid production in acid 
manufacture. It is used in many com- 


mercial processes. Among these are 
synthetic dyestuffs, pryoxylin plastics, 
nitro-cellulose rayon, explosives, fire- 
works, and electroplating. The com- 
mon method of manufacture of nitric 
acid consists of heating sulphuric 
acid and sodium nitrate in gray iron 
pots or retorts. The products are ni- 
tric acid and sodium sulphate. Strong 
nitric acids and mixtures of nitric 
and sulphuric acid (mired acid) at- 
tack gray iron quite slowly. Mized 
acid is widely used in several of the 
processes mentioned above. 

Dilute nitric acid attacks gray iron 
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ip and cracks the metal. Thus, the rapidly. High silicon iron is resist- 

iction has some resemblance to cer- ant to both strong and dilute acids 

ain types of growth phenomena. Probably the best material for han- 
Table XV 


Types of Wear Are Varied 


Type of Wear 


Unlubricated sliding surface contact 


Lubricated sliding surface contact 
Rolling unlubricated 

Rolling lubricated 

Crushing nonmetallic abrasives 
Abrasion by nonmetallics dry 


Abrasion by nonmetallics wet 


Soft materials against steel lubricated where soft material is renewed 


continually 
Soft materials against 
newed continually 


steel 


unlubricated where soft 


Example 

Brake shoe on car wheels 
‘ Plain bearings 

| Piston against cylinder 
Car wheel on tracks 
Roller and ball bearings 
Rock crusher jaws 
Steam shovels 
Pumps handling wet sand 


Copper wire drawing 
material is re- 
Flyers used in silk spinning 
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Fig. 104—Influence of Combined Car- 


bon on Wear of Iron 


dling nitric acids of 
trations are the stainless irons 
steels containing 14 to 30 per cent 
chromium. These metals possess ex- 
cellent resistance to attack and are 
strong and tough. Where their initial 


various concen 


and 


cost is not too high they are being 
used extensively. Hydrochloric acid 
(often called muriatic acid) is not 
handled successfully in gray iron 
Gray tron Resists Caustics 
Gray iron is used widely and suc- 


cessfully in the handling of caustics 
and alkaline solutions which are used 


in the manufacture of glass, soap, 
viscose rayon and other textiles, pe- 
troleum oils, and gasoline, sodium 


silicate, glycerine, paper manufacture, 
and dyestuffs. Even in 
ing caustic solution the attack is 
slight. Gray iron equipment finds 
many applications in alkali manufac- 
turing establishments, even being 
used for caustic fusion kettles. Iron 
or steel are used for alkaline liquors 
according to the physical characteris- 
tics needed. The high-nickel, aus 
tenitic cast irons are even more re- 
sistant to caustic and alkalies, than 
ordinary gray iron—in fact some 
grades are hardly tarnished by boil- 
ing caustic or lye. 


strong boil- 


While the review of corrosion prob- 
lems is necessarily brief, it may sug- 
gest to the foundryman some of the 
more typical corrosive conditions for 
which gray iron castings are suitable 
Obviously there are many more ap- 
plications for this metal. Dense close 
grained castings are always desirable. 

The term wear resistance, like the 
term hardness, is not defined easily as 
there are various types of wear, hence 
various types of wear resistance. Pos- 
sibly we can define as wear 
ince that property or combination of 
properties which enables a material to 


resist- 


resist surface disintegration by 
mechanical action. That in a way 
parallels a definition of surface cor- 


rosion resistance as resistance to sur- 
face disintegration by chemical at- 
tack. 

Wear of bearing surfaces is meas- 
ured by disintegration caused by two 
metals rubbing on one another. Wear 
of a sandblast nozzle is measured by 
the resistance of the metal to the at- 
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trition of the sand particles. Since 
all machinery has parts which slide 
or move over one another, most wear 
problems involve the relative wear 
resistances of various metals in metal 
to metal contact and that will be dis- 
cussed in this article. 

Wear, or the converse, wear resist- 
ance depends on _ various factors 
among which are (1) The types of 
metals involved that is gray iron on 
steel, bronze on steel, hard gray iron 
against soft gray iron, ete. (2) The 
presence or absence of lubrication. In 
theory if the lubricant film is perfect 
and the lubricant is free from for- 
eign matter there is practical free 
dom from wear. Wear results from 
breakdown of the lubricant film or 
the presence of grit or abrasive in the 
lubricant. (3) The pressure intens- 
ity between the surfaces in contact. 
As pressure is increased the more in- 
timate contact between the metals 
causes them to cling more tightly to- 
gether. Finally a point is reached 
where the metals seize. 


Tabulates Types of Wear 


Some metals, like soft steel for ex- 
ample gall, they partially weld to- 
gether and stick tight. The action is 
like that seen when two bars of soft 
taffy are rubbed together. On the 
other hand some other materials like 
gray iron or nitrided steel do not gall 
readily but spall. Small pieces break 
off the surfaces and cause severe cut- 
ting. While there are many excep- 
tions the more ductile materials tend 
to gall, the more brittle to spall and 
cut. Other factors relating to wear 
include the finishes of the contact 
surfaces; the speed of relative mo- 
tion; the surface temperature, and 
whether or not the motion is reversed. 

Boegehold, Proceedings of the 
American Society of Testing Mate- 
rials, 1929 has listed several types of 
wear as shown in Table XV, and it is 
obvious that each service condition 
involves variables peculiar unto it- 
self. For that reason there is no uni- 
versally satisfactory wear test nor is 
it possible to predict wear resistance 
from hardness or strength. 

It has been known for many years 
that most gray irons possess excel- 
lent wear resistance, and in metal to 
metal wear gray iron shows up as 
one of the best ferrous metals, either 
as used upon itself or in combination 
with certain other metals. A reason 
for this lies in the relative freedom 
of gray irons from galling—which in 
turn can be attributed to extremely 
heterogenous structure, low ductility, 
and the presence of graphite flakes. 
In this connection it may be well to 
describe some breakdown tests which 
were conducted by Bolton and his as: 
sociates. 

In those tests completely reversed 
motion, in contact, was obtained. 


Speed was slow, about 10 inches per 


» 


minute Test pieces were run 25 


60 


load raised to 50 pounds 
per square inch, 25 cycles more run, 
increasing the 
cycles at each 
The test pieces were examined 
at the end of each 25 cycles. 
liminary tests were at room tempera- 


under various temperature conditions 
pose it is sufficient to describe the ac- 

At low pressures there was a slight 
the surfaces became 
flaking of the 


graphite coating 
Greater pressure caused heavier flak- 
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Relation of Brinell Hardness 
Wear of Cast Iron 


ing or spalling and cutting. 


of surface disintegration. 


materials which 


formed surface 
“ase of gray iron, ap- 
parently reddish brown copper oxide 
in case of bronzes, and a light brown 


galled readily, such as stainless steel, 


yellow brass showed little or no ten- 
dency to form such surface coatings. 
The tests indicate: 


has been noted by Hurst, Lowry and 
the deposition of 
to gall and seize, and (4) the nature 
tendency to spall and cut rather than 
to gall and sieze, and (5) the nature 
of the action apparently depends on 
pressure intensity. 


many others; 


Wear of freight 





ear wheels and brake blocks was in- 
vestigated by a committee of Ger- 
man iron founders and railroad au- 
thorities. Their general conclusion 
was that a pearlitic structure with a 
hardness of 180-220 brinell is best. 

Results by Lehmann, Giesserei 
Zeitung, Nov. 1, Nov. 13 and Dec. 1, 
1926, from the frictional wear tests 
led him to conclude that (1) wear 
resistance increases with the pearlite 
content; (2) formation of a glazed 
surface adds to wear resistance; (3) 
steadite, being brittle breaks off and 
has a harmful abrasive action; (4) 
in cast iron to cast iron wear the 
lubricating action of the graphite in- 
creases wear resistance, and (5) 
there appear no direct relationships 
between brinell hardness and wear 
between chemical composition and 
wear, and between machinability and 
wear. 

Kuehnel Geisserei Zeitung, Oct. 1, 
1927, pointed out that much better 
wear resistance on locomotive cylin- 
ders and cylinder rings was obtained 
when there was a difference in hard- 
ness between rings and well, and 
rings under 140 brinell gave poor 
results. Both Lowry and Piwowar- 
sky claimed that increase in phos- 
phorus adds to wear resistance. 


Metals Seize at High Temperatures 


From his tests on automotive 
irons, Boegehold, Proceedings of the 
re & 1929, concluded that 
“Wear of automobile engine cylin- 
ders can be reduced most by proper 
lubrication and elimination of abra- 
sive materials. Faulty lubrication 
will be more disastrous to low com- 
bined carbon (i.e. ferritic) irons than 
to those high in combined carbon 
i.e. pearlitic).’’ His results are sum- 
marized in Fig. 104. Boegehold’s 
tests were carried out with a slid- 
ing speed of 1600 feet per minute 
under a load of 12 pounds per square 
inch. Each point on the diagram is 
an average of ten tests. The irons 
with varying combined carbon con- 
tent were tested in contact with an 
iron of 180 brinell hardness and a 
combined carbon content of 0.46 per 
cent. Coyle’s results are shown in 
Fig. 105. He found irons of a pearl- 
itic matrix most resistant to wear. 

N. L. Mochel, Proceedings of the 
A.S.T.M., 1928, conducted an inves- 
tigation on the seizing of metals at 
elevated temperatures. His tests 
were run at 750 degrees Fahr. with 
a load of 20 pounds per square inch 
The smaller of the 2 circular speci- 
mens was 1 inch in diameter and op- 
erated at a speed of nonreversed mo- 
tion of 235 revolutions per minute. 
Comparison of the results on the 
rotating or upper 1 inch _speci- 
men indicated: (1) Monel metal 
stainless iron, nickel, and _ rolled 
carbon steel seized readily operating 
on themselves. (2) Six grades of 
gray cast iron, nickel, bronze, chrome 
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plated steel and nitrided steels did 
not seize when operated on them- 
selves. (3) Cast irons behaved sat- 
isfactorily on all materials (monel, 
stainless iron, nickel) against which 
hey were operated. Tests on other 
‘“ombinations are not indicated. 
General conclusions which are of- 
fered tentatively on wear of gray 
iron are: For many conditions of 
nonlubricated metal to metal wear, 
irons of pearlitic or sorbitic matrix 
with fine grain size offer good wear 
resistance. That conclusion is sub- 
stantiated by experience and obser- 
vation of automotive sleeves and cyl- 
inders, machine tool gears and cer- 
tain other wearing parts such as 
heavy bearings, and by conclusions 
of others regarding diesel cylinders, 
lacomotive cylinders and the like. 
Also, irons of pearlitic matrix, evi- 


dently spall somewhat less readily 
than irons of ferritic matrix. This 
is in part attributable to their great- 
er hardness but it is believed that 
their usual greater strength adds to 
resistance to spalling. 


Abrasives Promote Heavy Wear 


Gray irons do not resist attrition 
by abrasives such as sand nearly as 
well as white irons. Where pressure 
intensities are low excellent wear 
performance in soft open grain fer- 
ritic irons has been observed. That 
condition may be regarded as excep- 
tional. Phosphorus, forming hard 
steadite particles, quite probably 
adds to wear resistance in some types 
of service. However, once the brit- 
tle steadite particles drop out they 
cause a severe abrasive action. Cast 
iron when properly finished and 


Classifies Gray Iron 


DDITIONAL results obtained 
from a series of test bars sub- 
mitted by member foundries, 

recently has been published in tech- 
nical bulletin No. 3, by the Gray Iron 
institute, Terminal Tower building 
Cleveland. Information on the same 
subject given in bulletin No. 2, and 
abstracted on page 74 of the March 
15 issue of Tue Founpry, deal 
with the metal mixtures and chemi- 
cal compositions used in the indi- 
vidual foundries and no effort is 
made to seggregate the different 
mixes and compositions used for the 
same class of castings. That work 
has been accomplished and is pre- 
sented in bulletin No. 3. 


Pig Iron and Scrap Mixtures Used 


In that report, castings are group- 
ed in 13 different classes as follows: 
Machinery, frames and _. bearings, 
heavy duty castings, locomotive and 
marine engine parts, automobile and 
cylinders, gears, hard wearing cast- 
ings, pipe and valves, miscellaneous 
hardware, pumps, stove and furnace 
castings, municipal castings, and 
miscellaneous. Some of the groups 
are divided further into subclasses. 
Castings are grouped into types and 
mixtures. Physical properties are 
listed in order of increasing weight. 

Machinery castings have been di- 
vided into four subclasses as fol- 
lows: Agricultural; general, light 
medium and heavy; machine tool 
parts, light medium and heavy; and 
miscellaneous fittings for moving 
parts. In general the same principles 
of proportioning silicon and steel for 
varying strength and insuring sound- 
ness are followed in all classes. Cast- 
ings under 5 pounds are made uni- 
formly from pig iron and scrap mix- 
tures. From 50 to 60 per cent pig 
iron proportions prevail with silicon 
in the 2.20 to 2.75 per cent range. 
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Higher phosphorus pig irons general- 
ly are used to secure fluidity. Phos- 
phorus content runs from 0.40 to 
0.60 per cent in the castings. With 
high pig iron mixtures, it is not dif- 
ficult to keep the sulphur below 0.08 
per cent and manganese over 0.60 
per cent giving a transverse strength 
of 1800 to 2100 pounds per square 
inch and a deflection of 0.26 to 0.30 
inches. With an increase in weight 
of the castings to 25 pounds, pig iron 
percentage in the mixes is reduced 
to 40 per cent and silicon to 2 per 
cent with little change in the remain- 
der of the elements. Steel seldom is 
used up to this point. 

Beyond the 25 pound limit, in- 
creasing proportions of steel are 
noted but in numerous cases pig iron 
and scrap mixtures still are used. 
Pig iron is lowered in mixtures for 
castings which averaged 75 pounds 








worn in, wears well in combination 
with certain materials which tend 
to gall readily on themselves such 
as soft steel and monel metal. When 
used with soft materials, such as 
bronze or rod brass, cast iron is 
likely to cut the other material up 
badly unless the parts are smooth- 
ly finished and worn in carefully. 
The good wear resisting qualities 
of gray iron are not fully recognized 
by many, and a little experimenting 
here and there quite probably would 
suggest more general application of 
gray iron for many services where 
good wear resistance is desirable 


This is the sixteenth article of a 
series on the engineering properties 
of gray iron. The fifteenth appeared 
in the April 1 issue, and the seven- 
teenth will appear in an early issue 
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Mixtures 


but additions of ferromanganese ap 
peared to compensate for lack of 
manganese in the scrap. Nickel addi- 
tions to the ladle also are made. Sili- 
con content ranges from 1.60 to 1.80 
per cent. In mixtures which must 
serve a wide range of work, such as 
from 1 to 1000 pounds, the smaller 
castings are favored by keeping the 
silicon around 2.20 per cent with 40 
per cent pig iron or increasing the 
pig iron ratio and using lower silicon 
throughout. Two methods of mix- 
ing are noted for castings in the 75 
to 300 pound class. In the first, the 
silicon in the casting is kept at 2.00 
to 2.20 per cent with 331/3 per 
cent pig iron and the remainder of 
the charge consisting of foundry re- 
turns and No. 1 machinery scrap. 
The second consists of keeping the 
pig iron content over 50 per cent 
and lowering the silicon to 1.80 per 
cent. Physical properties of both 
mixes are about the same with 1800 
pounds per square inch transverse 
strength and 0.26 inch deflection. 


Steel Contained in Mix 


Usual practice for general machin- 
ery castings averaging between 300 
and 1000 pounds is to keep the sili- 
con under 2.00 per cent and the pig 
iron in the mixture between 50 and 
55 per cent. All machinery castings 
over 1000 pounds contain steel in 
the mixture. The largest castings 
reported in that class weigh 8000 
pounds and are cast from a mixture 
containing 30 per cent steel and 40 
per cent pig iron. The mixture 
analyses 1.26 per cent silicon, 0.60 
per cent manganese and 0.30 per 
cent phosphorus. While steel occurs 
in mixtures for practically all classes 
and ranges of machinery castings, 
the most general use is in machine 
tool parts. Regardless of the varying 
percentages of steel, ranging from 5 


61 








per cent, pig iron content 


low while manganese runs as high as 
the silicon from 2.00 to 1.40 per cent 


pound class as the 
weight increases. Steel is kept with- 


Transverse strengths vary from 


35,000 pounds per square 
parts averaging over 800 pounds con- 
pig iron with steel 
to 40 per cent. Special alloy pig 


irons and nickel also are used. 


Bearings High in Carbon 


heavier, silicon is reduced until 


approximately 


Smaller frames of 
60 pounds or less are made from pig 
requirements 


carbon, approximately 3.43 per cent, 


castings are subdivid- 


draulic, flywheels, drums and chemi- 


con is lower than in any other group 
Phosphorus is 


Total carbon generally is low. 
cases but apparently 


transverse strength and de- 


inclined to be high. 


Mixtures for automobile and eylin- 


manifolds. From the data submitted, 


scrap are confined to carburetors ana 


pump cylinders. Proportions of steel 


sed air is used; 20 per cent and up in 

















in manifolds, cylinders and heads, 
and cylinder blocks weighing from 
50 to 600 pounds contain 13 to 14 
per cent steel. Large proportions of 
properly graded and highly restrict- 
ed scrap were noted as giving especi- 
ally high-quality iron for general au- 
tomobile purposes. 

Charges using either high propor- 
tions of steel, alloy pig iron or high 
grade scrap are used to produce 
gears. Average results on test bars 
from companies manufacturing that 
type’ casting is as follows; Trans- 
verse strength, 2670 pounds per 
square inch; deflection, 0.28 inches; 
brinell, 210; and tensile strength, 
33,000 pounds per square inch. Phy- 
sical properties of 16 mixtures pre- 
sented by 11 firms are exceedingly 
uniform. 

Under the heading hard wearing 
castings is ineluded dies, chafing 
plates, pug Knives, grinding machin- 
ery, plow points, moldboards, trolley 
wheels, ete. Mixtures for dies and 
pug knives contain alloy pig iron and 
the castings have a silicon content 
of 1.60 per cent. The mixture also 
is used for cylinders which requirea 
hard wearing surfaces. A softer iron 
is produced for molds for rubber 
tires and contains a higher pig iron 
and silicon content. Scrap to the ex- 
tent of 60 to 70 per cent is used 
to secure hard wearing surfaces on 
the die shoes and grinding machin- 
ery. The type scrap incorporated in 
the mix ineluded chilled wearing 
parts and cast iron car wheels. From 
10 to 40 per cent steel is used in all 
types of hard wearing castings. It 
especially useful in plow 
points. Nickel and chromium were 
used in pug knives and locomotive 
shoes which are subject to abrasion. 
Metal for vises had a deflection of 
0.27 to 0.30 inch. 


seems 


Fluidity Is Necessary 


Iron for pipe flanges is made from 
mixtures containing 55 per cent pig 
iron and 5 to 15 per cent steel. High 
scrap ratios, 60 to 80 per cent, are 
used by two firms for pressure cast- 
ings. Steel is used widely in pipe 
and valves especially in the latter 
class. Pig iron is kept fairly con- 
stant around 50 per cent and any in- 
creases of steel in the mixture are 
made at the expense of other scrap. 
Small valves generally are made from 
a 50-50 per cent pig iron and scrap 
mixture. As the weight increases to 
over 20 pounds, steel is included in 
the mixture. 

Miscellaneous 
those castings which depend on ap- 


hardware’ includes 
pearance for their value such as elec- 
tric motors, enamel ware, light hard- 
meter castings, ornamental 
castings, ete. The need for fluid met 
al in castings of this type is indicated 
by the chemical composition. A large 
majority of mixtures used for cast 
ings weighing 1) pounds or less con 


ware, 


tain 50 per cent or over of pig iron. 








In cases where a high proportion of 
pig iron is not used, the mixtures 
carry 2.5 to 6 per cent steel. Fairly 
high phosphorus pig irons, containing 
about 0.4 per cent phosphorus, for 
the entire pig iron constituent of the 
mix or high phosphorus irons con- 
taining from 0.8 to 1.0 per cent 
phosphorus in amounts up to 20) per 
cent of the total mixture are com 
mon. Soft irons with deflections of 
0.26 to 0.30 inches result where the 
phosphorus does exceed 0.50 per cent. 
Sulphur is under 0.10 per cent in 
those mixtures and ferromanganese 
is not used. Brinell reading is around 
180, 


Iron for pumps is made from pig 
irons that are low in phosphorus and 
produce a soft iron with 157 to 187 
brinell. Fractures do not indicate 
an open grain. Where higher pro 
portions of scrap than 50 per cent 
are used, foreign scrap such as No. 1 
machinery or automobile is incorpo 
rated. 


Use High Pig Lron 


Stove and furnace castings such as 
grate bars, furnace parts, stoke! 
parts, and stove plate generally are 
made from mixtures containing 40 
per cent or more pig iron. Silicon is 
in the 1.60 to 1.80 per cent rangé 
and ladle additions of ferromangan- 
ese and nickel are used in some 
eases. Mixtures for boiler sections 
and fire pots all contain 50 to 55 pel! 
cent pig iron and silicon in the metal 
ranges 50 per cent higher than in 
grate bars. Phosphorus does not run 
over 0.45 per cent and sulphur is 
below (.10 per cent. Stoker parts 
contain silicon in intermediate per- 
centages. 

Silicon content of municipal cast 
ings runs between 2.10 and 2.30 per 
cent. Large amounts of scrap are 
used without any indicated uniform- 
ity in kind. Small percentages ol 
steel are incorporated in that class ol 
castings and higher ratios exist in 
castings with sections as high as 3 
inches. Brinell hardness is uniform 
ly high, 


Most of the mixtures listed under 
the heading miscellaneous also ap- 
pear under another heading. How- 
ever, all mixtures listed as general 
jobbing contain from 45 to 60 per 
cent pig iron. Silicon varies from 
1.55 to 2.45 per cent and phosphorus 
from 0.20 to 0.80 per cent. Those 
elements generally vary inversely 
Most mixtures contain approximately 
0.60 per cent manganese. One mix- 
ture containing 20 per cent steel is 
used to make piston ring pots and 
shows the highest deflection of all 
the bars tested. The mixture con- 
tains approximately 1.60 per cent 
silicon and 0.25 per cent phosphorus 
with sulphur around 0.10 per cent. 
Low proportions of scrap are used in 
that mixture. Mold and packing tube 


castings contain large quantities of 
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heavy scrap such as car wheels and 
other railroad scrap. 

Included in the report are tables 
giving such information as mixture 
used, probable calculated composi- 
tion, transverse strength in pounds 
on 18-inch centers, deflection, modu- 


lus of rupture, type fracture, brinell 
hardness, and range of thickness of 
castings and average weight. Another 
series of tables gives the average 
properties of each class of castings 


arranged in order of decreasing 


transverse strengths. 


Reader’s Comment 


Eprror’s Nore—Material Appearing Under This Head Does Not Necessarily Reflect 
the Opinion of THe Founpry or of Its Editors. 


Outline Effect on Costs 
To THE Epirors: 

With reference to your question- 
naire on foundry costs, in all cases 
the answer to No. 1 would be an in- 
crease of 45 cents per ton on castings 
with an increase of $1 per gross ton 
on pig iron. 

No, 2—17 cents per ton. 

No. 3—Our work practically being 
on piece work, we cannot get an ex- 
act answer, but the writer figures that 
a dollar a day would raise the cost of 
castings $2 per ton. 

No. 4—In the first group we would 
figure from 600 to 1000 pounds; in 
the second group, 800 to 1500 pounds 
a day. We have had no experience 
with the heavy castings. 

No. 5—The answer to this is vari- 
ible depending upon the class of cast- 
ings. The average weight of our cast- 
ings would be from 6 to 7 pounds 
each, but the percentage of good cast- 
ings to the melt ranges from 65 to 
80 per cent. We have some extreme 
cases where the gate and sprue con- 
tain considerable more iron than the 
net castings. 

L. C. HIRSHHEIMER 
President 
L. C. Hirshheimer, Inc. 
La Crosse, Wis. 


Production Per Man Increases 
To THE Eprrors: 


On page 44 of the March 15 issue of 
THe Founpry, you have a sketch of 
a balance on which you show lower 
labor off-set by lower efficiency. 

In the experience of the writer, that 
has net been found to be the case. In 
those depressions he has known since 
1910 where labor costs are lower than 
during the previous inflation periods, 
labor has shown greater efficiency. 
Production per man has always in- 
creased in times of depression. 

Of course if you refer to lower ef- 
ficiency due to the fact that shops are 
not operating a fair percentage of nor- 
mal, therefore the men are not pro- 
ducing efficiently due to intermittent 
working days or periods, you would 
be correct. 

The point I am trying to bring out 
is, that the lower labor in itself does 


May 1, 1931 


THe Founpry 


not bring lower efficiency. I believe, 
however, that the reverse is true, 
higher cost of labor brings less ef- 
ficiency, at least that is the experi- 
ence in the shops that I have watched 
regarding labor costs. 

I do not take exceptions to the 
ideas as explained in this article, but 
I felt that I would like to give you 
my thoughts regarding the labor cost 
and efficiency comparisons. 

Wacrer L. SEELBACH 
Secretary and Treasurer 
The Forest City Foundries Co. 
Cleveland. 


Gives Experience With Sand 
To THE Eprirors: 

Some years ago we received an in 
quiry from you asking for a sugges- 
tion of what, in our opinion, would 
contribute to the value and interest 
of THe Founpry. The writer replied 
that the addition of a Foundry 
Forum to your many other excellent 
features undoubtedly would be inter- 
esting. We note, with no little gratifi- 
cation, that you are now leading in 
that direction. 

Now, don’t all shout at once the 
familiar refrain—‘Officer, he’s’. in 
again”—well, we're in all right, so 
here goes: Replying to an inquiry on 
monel in the issue of March 1, 
Brother Vickers states that “one 
foundryman prefers to use a facing 
composed of 2 parts No. 2 Albany to 
1 of Jersey fire sand wet down with 
a solution of 1 to 30 molasses water.” 
He may or may not have had the 
writer in mind but, at any rate, your 
humble servant did express such a 
preference some time ago. Consider- 
able aqua has flown ‘neath the bridge 
since then. 

Having carried on an_ intensive 
study of the many problems encount- 
ered on monel, covering a period of 
10 years or more, we found occasion 
to modify our opinions—more or less 

from time to time. Our final (7) 
conclusion on facing for medium work 
suggests 1 part silica to 2 parts No. 2 
Albany sand with the addition of 
about 5 per cent ground clay, all 
mixed, sieved and wet down with 
molasses water after which it is put 
through a No. 2 riddle. We question 
the advisability of so much new sand 





in the facing when, in view of it be- 
ing wet down with molasses water, 
a little clay will suffice. 

Considering the way the molds and 
metal are handled—we ram firmly, 
spray lightly with molasses water, 
dust with silica flour and dry to a 
light brown—we have little trouble 
producing sound castings. An impro- 
vised, though efficient, burner is 
made from a 3-foot length of %-inch 
pipe crooked and capped on burner 
end and %-inch hold drilled in cap 
We connect to pipe line with suitable 
length of hose. 


Admitting that silicon is a moder 
ate deoxidizer, we nevertheless con 
tend that the small amount suggested 
(one-tenth of one per cent) is entire- 
ly inadequate. Prolonged experiment- 
ing has convinced the writer that 
magnesium, when properly bandled, 
is the ideal deoxidizer for this metal. 
One or one and one-half per cent sili- 
con is employed as a fluidizer thus 
permitting of a much lower pouring 
temperature with its consequent mani- 
fold benefits. But, one precaution—if 
you introduce more than 25 per cent 
remelt (gates, risers, defectives, etc.) 
you—well, you’re out of luck. That, 
at least, sums up our experience. 

RicHarp J. WALKER 
Brooklyn, N. Y. 


Seek Specifications for 
Cast Iron Pipe 


Unification of specifications for cast 
iron pipe including materials, dimen- 
pressure rating, methods of 
manufacture, elimination of unneces- 
sary sizes and varieties; considera- 
tion of the possibility of developing a 
co-ordinated scheme of metallic pipe 
and fittings applicable to all common 
mediums and methods of making 
joints, is under consideration by a 
committee of the American Standards 
association appointed in 1926. Those 
types of castings covered by the work 
of the committee include bell and 
spigot pipe; flanged pipe; flanged and 
bell mouth fitttings and wall cast- 
ings; pipe elbows, tees, Ys, return 
bends, and other fittings not now in- 
cluded in standard lists. Thomas H. 
Wiggin, construction engineer, Fed- 
eral Water Service Corp., New York, 
is chairman and N. F. S. Russell, 
president, U. S. Pipe & Foundry Co., 
Burlington, N. J., is vice chairman. 
The project is sponsored by the Amer- 
ican Water Works association, New 
England Water Works association, 
American Gas association and Ameri- 
can Society for Testing Materials. 
Soil pipe is not included in the pres 
ent project. 


sions; 


Larry J. Barton, specialist on the 
electric furnace for iron, steel and 
alloy castings, has opened an office 
as consulting metallurgical engineer 
at 19 Crystal Springs road, San 
Mateo, Calif. 
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Figure Casting Loss 

What percentage of castings is con- 
sidered a normal loss in a gray tron 
foundry melting about 5 tons of tron 
per day in a 30-inch cupola. The cast- 
ings may be listed as general machin- 
ery castings showing an average 
weight of 50 pounds. Most of these 
castings, gears, cams, slides, etc., are 
machined and must show a spotless 
surface. 

This question might be answered 
briefly by the bare statement: 5 per 
cent. However, conditions vary to 
such an extent in different foundries 
that a high record in one, might rep- 
resent a comparatively low record in 
another. Friction between the machine 
shop and foundry is the most prolific 
cause of high casting loss. In many 
cases castings are rejected by the ma- 
chine shop, for minor imperfections 
that do not detract either from their 
appearance or utility. In other in- 
stances castings are rejected, because 
their acceptance might entail a little 
added expense in the machine shop. 
The ideal arrangement is one where 
a third person, responsible for the 
operation of both shops, has the op- 
portunity of deciding whether a de- 
batable casting should be reclaimed or 
scrapped. 

The equipment, materials and per- 
sonnel, factors in many instances over 
which the foreman has no control, 
exert an influence on the casting loss 
and must be taken into account in any 
impartial Manifestly the 
same high degree of perfection can 
not be expected in one shop where 
these items are not maintained on the 


appraisal. 


same high plane as in another found- 
ry. For example, poor flasks are con 
ducive to runouts, swells, strains and 
warped castings. Unsuitable sand and 
inferior blacking will cause scabs and 
Men with little or no mold- 
more 


roughness 
ing experience will turn out 
wasters than men who are highly 


skilled 


Under normal operating conditions 


FOUND 
‘PRACTICE 


| HIS department covers all 
problems relating to metal- 
| lurgical, melting and molding 
|| practice encountered in mak- _ | 
ing steel, malleable-iron and | 
gray-iron castings. Questions 
| submitted by bonafide  sub- 
scribers to this department will | 
be answered by members of the I 
editorial staff of The Foundry, 
supplemented where occasion 
requires by the advisory staff 
whose personnel is as follows: 

John H. Hall 

Cast Steel 
H. A. Schwartz 
Malleable Cast Iron 
J. W. Bolton 
Gray Cast Iron 





dressed to the Editor, The 








| 
All questions must be ad- | 
| 





Foundry, Penton Building, | 

Cleveland. 

I 

eee |) 
» 


the average general jobbing gray iron 
foundry is considered fairly efficient 
if the loss in defective castings is 
kept in the vicinity of 5 per cent. This 
subject, including a discussion of the 
total loss, that is the difference be- 
tween the yield of good castings and 
the amount of metal charged in the 
cupola, was touched upon in “Prevent 
Losses with Proper Gates and Risers” 
which appeared in the Feb. 1, 
of Tue Founpry 


Iron Is Chilled 


Do uou know of any treatment 
cores that will prevent cast tron from 
chilling when poured against the n 


issue 


‘ 


or 


If you are referring to sand cores, 
we know of no treatment necessary 
because a sand core will not impart 
a chill to the adjoining metal. If you 
have reference to a metal core, we 
know of no coating material that will 
prevent it from imparting a chill to 
the metal that comes in contact with 
it, provided of course, that the metal 








is within the carbon-silicon range to 
take a chill in a given thickness of 
metal section. For example, a metal 
core will impart a deep chill to a cast- 
ing %-inch thick and with a silicon 
content of less than 1.00 per cent. The 
same core might close the grain to 
some extent, but it would not exert 
the least chilling effect on a casting 
6 inches thick and with a silicon con- 
tent of over 2.00 per cent. 


Sulphur Is Not High 


We are having difficulty in keeping 
the sulphur in our castings down t 
the desired point, namely 0.06 to 0.08 
per cent. Our mixture consists of 25 
per cent pig iron containing: 2.05 pe 
cent silicon; 0.029 per cent sulphur; 
0.49 per cent phosphorus, and 0.84 per 
cent manganese 25 per cent pig iron 
containing: 2.10 per cent silicon; 0.025 
per cent sulphur; 0.52 per cent phos 
phorus, and 0.90 per cent manganese 
—25 per cent return scrap containing: 
2.14 per cent silicon; 0.113 per cent 
sulphur; 0.488 phosphorus, and 0.64 
per cent manganese—and 25 per cent 
purchased scrap containing: 2.25 per 
cent silicon; 0.10 per cent sulphur; 
0.50 per cent phosphorus, and 0.65 
per cent manganese. By-product coke 
containing about 92 per cent carbon 
and under 1.0 per cent sulphur is used 
in @ 42-inch inside diameter cupola 
with continuous tuyeres set 12 inches 
above the sand bottom. The tuyere 
has 6 openings at the shell 5 x 11 
inches. Air is being supplied tangen- 
tially at the rate of 3322 cubic feet 
per minute. Coke in the bed is 33 
inches above the tops of the tuyeres 
Iron charges with 200-pound coke 
white-hot, clean 


sulphur 


splits hetween give 
metal, but the 
0.10 to 0.12 per cent. How can we re- 


duce it to abo an 07 per ce nt? 


ranges fron 


It is not necessary, except in rare 
cases, to keep the sulphur in gray 
iron down to 0.06 to 0.07 per cent, as 
up to 0.10 or 0.12 per cent usually is 
beneficial rather than otherwise. Two 
methods are open to you if you really 
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feel that it is necessary that the sul- 
yhur be reduced. First reduce the 
sulphur content of your metal charges 
yy removing most of the purchased 
crap and substitute steel scrap for it. 
Steel contains considerably less sul- 
phur than your purchased scrap, but 
you will have to use pig iron with a 
much higher silicon content to com- 
pensate for that contained in the gray 
iron scrap. Second, use a lower sul- 
phur content coke, say containing 0.70 
per cent maximum rather than the 1.0 
per cent grade you now are using. 
\lso be generous in the use of lime- 
stone flux in the cupola. 

The practice mentioned with coke 
containing about 0.50 per cent sulphur 
has been employed, and the resultant 
iron contained approximately 0.07 per 
cent sulphur. Sulphur in the iron may 
be lowered by using fused soda ash 
flux in the ladle or in a forehearth on 
the cupola. Several of those fluxes 
are on the market. 


-—€Q GA): 
Use Plated Patterns 


I am thinking of starting a small 
foundry for the manufacture of hot 
air furnaces, but since I am not famil- 
iar with this class of casting I shall 
appreciate your opinion on the follow- 
ing points: 1—Is it practical to use 
plate patterns for castings such as 
domes, ash pits, fire pots and bottoms? 
2—Do you advise cast iron flasks, 
wood flasks with iron bars or all 
wood flasks? 3—What grade of sand is 
most suitable for these castings? 4— 
What weight should a molder put up 
in an 8-hour day if his sand is cut 
over for him in the morning? In other 
words how many hours would a mold- 
er require to make all the castings in 
a 600-pound furnace? 

Taking your questions in the order 
of presentation it is not only practical 
to use plated patterns on furnace Ccast- 
ings, but it is the almost universal 
custom. The great bulk of these cast- 
ings now are made on machines of 
various types by semiskilled men. 

In the past, wood flasks have been 
employed in furnace shops and prob- 
ably will serve your purpose where 
all the lifting has to be done by hand 
and where the production will be 
limited. However they are distorted 
easily, require constant care, and 
wear out rapidly. In some instances 
iron bars are required to insure the 
necessary rigidity, while in others 
long steel bolts extending from side to 
side serve the same purpose. Cast 
iron, cast steel, malleable iron and 
fabricated steel flasks are employed in 
all modern shops. 

Any sand suitable for molding light 
machinery castings will serve satis- 
factorily on furnace castings. Every 
sand producer has his own method of 
grading the sand in his deposits. Also 
it is pertinent to point out that sands 
from various sections of the country, 
differing to a considerable extent in 
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chemical analysis and physical proper- 
ties, produce similar castings. 

Under present conditions we know 
of no instance where a single molder 
makes all the castings in a furnace. 
The work is divided among a small 
or great number of men, depending on 
the size of the shop. Each man works 
on a single pattern. Thus one man 
makes nothing but fire pots, another 
specializes in domes, another in bot- 
tom rings and so on. The output per 
man ranges from 300 to 1000 pounds 
per day, depending on the character 
of the pattern and the extent of me- 
chanical equipment. 


{GRAY IRON ) 


Pulley Cracks in Web 


We are forwarding blueprint of a 
friction pulley 42 inches diameter, 14- 
inch face, weight 1365 pounds which 
is causing trouble by cracking in the 
web. We use southern pig iron of 
the following analysis: Silicon 2.24 
per cent, sulphur 0.027 per cent, phos- 
phorus 0.58 per cent and manganese 
0.63 per cent. Our scrap runs about 
20 per cent auto scrap, 30 per cent 
light machinery scrap, 20 per cent 
heavy machinery scrap and 30 per 
cent shop scrap. 














From the foregoing we presume 
that the total amount of scrap in the 
charge is made up in the proportion 
outlined, that is each 1000 pounds of 
scrap contains 200 pounds auto scrap, 
300 pounds light machinery scrap, 200 
pounds heavy machinery scrap and 
300 pounds shop scrap. However, 
you do not give the amount of pig 
iron in each charge, therefore we are 
at a loss to estimate the approximate 
analysis of the iron in the casting. 
Assuming that you are using a half 
and half mixture, that is half pig and 
half scrap, the approximate silicon 
content in the casting would be 2.00 


Uniform Cooling Is Needed 





per cent. That is about as low as it 
is practical to carry the silicon in a 


casting of this shape and size. If you 
are carrying a heavier burden of 
scrap, say 60 or 70 per cent, the sili- 
con content will be reduced below the 
2.00 per cent mark, the manganese 
also will be decreased to a consider- 
able extent and the sulphur content 
will show an 
words, with every increase in the 
scrap burden, the desirable and 
strength giving elements will de- 
crease, and the undesirable elements 
will increase. 


increase In other 


On account of the wear on the face 
of this pulley, it is natural to want 
to make the casting as hard as pos- 
sible—within reason. However, you 
must bear in mind that an increase in 
hardness usually means a decrease in 
elasticity. The casting shown in the 
illustration falls in that class which 
presents a problem in contraction and 
which invariably cracks unless pre- 
ventative or remedial measures are 
employed before or after the metal is 
poured. Preventative measures _in- 
volve the use of an iron that will 
stretch or give. The remedial meas- 
ure usually takes the form of accel- 
erated cooling of certain parts of the 
casting. In extreme cases it may be 
necessary to employ both measures. 
In the present instance the remedial 
measure may be sufficient. After the 
castings has set, dig out the center 
core and thus promote the uniform 
cooling of the hub and the rim. 


—GED— 


Manganese Is Low 


What is purported to be the best 
analysis for annealing pots for malle- 
able cast iron?’ We make pots for our 
own use, but opinions in our plant 
seem to vary as to the best iron to be 
used. Do you believe that the man- 
ganese content should bear any rela- 
tion to the percentage of sulphur? 

Iron used for annealing pots usu- 
ally contain less than 1 per cent 
silicon, low manganese and high sul- 
phur. An average composition will 
contain about 0.65 per cent silicon; 
0.20 per cent manganese; sulphur 
around 0.200 per cent; phosphorus, 
0.20 per cent, and total carbon held 
to a minimum by addition of high 
percentages of steel scrap. You have 
answered your own question as to 
the best analysis because opinions in 
the field vary as much as in your 
own plant. 

One firm making pots used a 
charge composed of 1250 pounds of 
gates and return scrap; 200 pounds 
of malleable scrap; 300 pounds of 
steel scrap, and 250 pounds of pig 
iron containing about 2.75 per cent 
silicon, and 0.60 per cent  phos- 
phorus. Depending somewhat on the 
composition of the various types of 
scrap used, the final analysis of the 














mixture will show around 0.65 per 
cent silicon. 

Apparently, many malleable men 
favor a ratio of manganese to sul- 
phur in pots which is just the re- 
verse of that for the malleable cast 
iron, that is to say the sulphur con- 
tent should be considerably higher 
than the manganese content. With 
the sulphur considerably higher 
than the manganese, it is claimed 
that less growth and deterioration 
will occur in the pots under the ac- 
tion of the annealing temperatures. 


-—Ca a aD—- 
Do Not Use Frozen Sand 


We are operating a foundry in the 
Northwest, and during the severe 
winter weather the molding sand both 
in the heaps and the molds, freezes. 
molten metal is poured 
into frozen or partly frozen molds. To 
what extent would that practice affect 
the castings made? 


Sometimes 


Sand that is frozen or even partly 
frozen should not be used for making 
molds, because there is a possibility 
that blowholes may be formed at such 
points where frozen balls of sand will 
come in contact with molten metal or 
be close to the surface of the mold 
cavity. However, if the sand was in 
the proper condition before the mold 
was made, and then frozen say in 
standing overnight, or over the week 
end, you should have no difficulty in 
obtaining a good casting from the 
mold. 


—GED— 
Iron Is Not Rustproof 


We are making castings for a bread 
dough mixer. The barrel is made of 
monel metal, but the ends and paddle 
are of cast tron. Between mizxings 
the cast iron parts rust, although they 
are cleaned. We believe that there is 
an alloy that can be added to the iron 
thich will allow it to be machined, 
but which will prevent rusting. Can 
you give us any suggestions on mak- 
ing the iron rustproof? 

While some of the alloy types of 
gray iron resist corrosion better 
than the ordinary variety of cast 
iron, they are not rustproof. To at- 
tain that condition it will be neces- 
sary to incorporate at least 14 per 
cent chromium, and such iron would 
have to be produced in an electric 
furnace to keep the losses of chro- 
mium at the minimum point. An 
alloy iron containing about 20 per 
cent monel metal, and 6 per cent 
chromium undoubtedly’ will 
rust much better than your present 
rustproof, as it 


resist 


metal It is not 
will rust in distilled water contain- 
ing carbon dioxide and oxygen. The 
rust appears in spots and is not 
closely adherent. In tap water and 
under atmospheric exposure it ap- 
rusts but little. If the 


parently 





66 





water is slightly alkaline there is lit- 
tle tendency for rust formation. If 
the casting skin is left on the alloy 
iron resists rust better than when 
the surface is machined. 

The alloy iron mentioned is made 
by adding ingot monel metal to the 
iron charges and the chromium as 
ferrochromium is incorporated in 
the ladle. The iron must be melted 
hot so that the ferrochromium will 
be dissolved rapidly. 


—GED— 
Growth Is Not Large 


We intend to make cylinder liners 
for small internal combustion engines. 
We can get castings that are close 
grained and that wear well. In addi- 
tion to those properties we would like 
to get a gray iron that will not grow. 
information 
results de- 


Can you give us any 
whereby we can obtain 
sired? 

To obtain a gray cast iron that 
will be practically free from growth 
it will be necessary to go to the 
austenitic type iron containing 15 
per cent nickel or over. However, 
such iron is expensive due to the al- 
loy cost. All gray irons grow to 
some extent, but low-carbon, close- 
grained gray irons of high density 
rarely show serious growth at tem- 
peratures below 900 degrees Fahr. 
We do not believe that iron in small 
internal combustion engines becomes 
that hot although the gases may get 
much hotter. White irons do not 
grow readily, but are out of the 
question for your purpose. Growth 
of gray iron is discussed in some 
detail in the Feb. 1, 1931 issue of 
Tue Founpry, on page 92. 


<MALLEABLE 
Increase Impact Value 

We understand that a process has 
been developed for treatment of malle- 
able cast iron galvanizing. 
Have you any information relating to 














before 


that process? 

A process such as you mention was 
developed and patented in 1925 by 
a firm producing malleable iron cast 
ings mainly for its own use. It had 
been found that at various times, that 
castings which had been galvanized 
became embrittled, and after consid- 
erable investigation, it was claimed 
that the embrittlement or low impact 
value resulted from the temperatures 
at which hot galvanizing and sherard- 
izing are conducted. Further investiga- 
tion showed that if the castings were 
subjected to higher temperatures, 
quenched, and then galvanized, that 
the impact values were not lowered, 
but increased. 

The method consists of heat treating 
the malleable castings at 1200 degrees 
Fahr. in a rotating, cylindrical fur- 
nace about 20 feet long. The furnace 
is oil fired and the interior is lined 
with spiral ribs which convey the 





castings from one end of the furnac: 
to the other where they are ejecte 
into a bath of water heated to abou 
175 degrees Fahr. The furnace has 
capacity of 2400 pounds of small casi 
ings per hour and is rotated slow! 
enough to allow the castings to at 
tain the required temperature. Ths 
process was developed by the Ohi 
Brass Co., Mansfield, O., and it i 
claimed that embrittlement in cast 
ings which have been galvanized, may 
be removed by treatment as previous 
ly explained. 
<{_ STEEL ») 
Steel Penetrates Core 
We are making steel castings fron 
electric furnace metal which are & 
inches in diameter and 40 inches long 
The castings have two cores %-inch 
square through the entire length. W: 
have been using square steel tubing 
%-inch inside diameter with a wal 
thickness of 1/16-inch which was 
filed with various mixtures of cor: 
materials. Thus far we have not had 
satisfactory results in removing th: 
cores after the castings are finished 
Can you suggest any core mixture that 
will stand up under the conditions 
outlined, and which can be removed 
without difficulty after the castings 
cool? Also can you suggest a bette 
expedient than the steel tubing fo 
establishing the cored holes? 














It is difficult to core a hole as smal! 
as %-inch square through a steel cast 
ing 8 inches in diameter without hav 
ing the core get hard. The difficulty 
usually experienced is that the stee! 
penetrates between the grains of sand 
and forms a sort of steel and sand 
pudding stone, in which the sand 
grains are cemented together with 
steel. Such material contains as much 
as 50 per cent steel by analysis, and 
neither can be chipped out nor drilled 
out. A steel tube with a wall thickness 
of only 1/16-inch is not sufficient to 
protect the core from steel penetra 
tion. 

The usual means adopted for tak 
ing care of such a condition is to 
close up the grain of the sand by mix 
ing it with a suitable amount of silica 
flour, and to give the core a heavy 
coat of silica wash to make the sur 
face impervious to penetration. We 
suggest a mixture of 100 quarts ol! 
sharp core sand and 5 quarts of silica 
flour. Bind the mixture with 2%. 
quarts of linseed-base core oil of the 
best quality, and bake unwashed 
After removing from the oven and 
while still hot, the core should be 
washed with 3 or 4 coats of a mixture 
of silica flour and oil binder about the 
consistency of the regular wash. The 
core then should be returned to the 
oven until the wash is dried thor- 
oughly. The operation should be re- 
peated 3 or 4 times to obtain a good 
adherent coating which will be prac 
tically impervious to metal penetra 
tion. 
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‘Problems in 


Nonferrous Founding 
Tay Chaslos Vadis 


Venting Is Necessary 


We are making bronze bushings ap- 
proximately 22 inches diameter, with 
144 inches metal section and 5 feet 
long. They weigh around 1400 pounds 
and as they are machined all over, 
the castings must be perfect. Our 
difficulty is that they develop blow- 
holes on the cope side, occurring 
somewhere in a band along the top 
about one-fifth of the circumference 
of the casting. The metal composition 
is 71 per cent copper; 7 per cent tin; 
22 per cent lead, made from the fol- 
lowing mix: 15 per cent shop scrap, 
same composition; 19 per cent lead; 
6 per cent Straights tin and 60 per 
cent virgin copper. 

About 80 per cent of the metal is 
melted in a rocking electric furnace. 
The remainder is melted in an oil- 
fired tilting crucible furnace. About 
1 ounce of phosphor copper is added 
per 100 pounds. The metal is tapped 
from the furnace into a 300-pound 
crucible and transferred to a 2000- 
pound — brick-lined,  graphite-washed 
pouring ladle. The metal is stirred 
thoroughly with an iron bar. It is 
tapped at 2150 degrees Fahr., and 
poured into the large bushings at 1900 
degrees Fahr. The mold is made of 
an open sand, thoroughly dried in the 
oven. The core is also of open sand, 
composed of 6 parts torpedo sand; or 
washed gravel, as used in concrete, 2 
parts of molding sand and cereal bind- 
er 1 to 25. The core is made in 
halves. with a 6-inch vent opening, 
and plenty of coke in the body o7 the 
core. It is not blackened after leav- 
ing the oven. The core comes out of 
the casting freely. Cores made of an 
open oil-sand were tried with no bet- 
ter results. The mold is tilted about 
6 inches, and poured through one end 
through a common runner bor lead- 
ing in to a sprue on either side of the 
casting. Three risers are located 
along the top, and after the mold is 
filled about 100 pounds of extra metal 
is washed through. Before machin- 
ing the castings look perfect. Ninety 
per cent turn out good in the bore 
but show holes on the outside after 
machining. 

From the description of the man- 
ner in which this mold is made it un- 
doubtedly is made by molders worthy 
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of the name, and that the trouble of 
the air holes is caused by some little 
thing, in itself insignificant, but none 
the less costly. A study of the mold 
as it lies on the floor ready for the 
metal, is suggested and the question 
to ask is: Why is it that the air 
catches in that same belt in the cope”? 
The mold is filled with air before 
pouring is commenced, and if the 
metal can pocket it anywhere as it 
gradually fills the mold, it will catch 
there. A pot riser on the pocket 
ought to let the air out. Therefore, it 
may be advisable to place a riser over 
the point where the blows occur and 
see whether it will eliminate the dif- 
ficulty. It may be the mold is tilted 
too much and that point should be 
considered. It hardly seems possible 
that with the mold tilted 6 inches in 
5 feet or approximately 6 degrees, dif- 
ficulty should occur. However, it may 
be worth while to reduce the angle to 
see what effect, if any, is obtained. 


Another important thing: Does air 
enter the mold with the metal? Is 
the runner box immediately filled, and 
kept filled, as long as the mold takes 
metal? A falling stream will carry 
down air and discharge it at the bot- 
tom into the casting. The sprue must 
be filled all the time a large casting 
is taking metal, otherwise air is blown 
into the mold, and some of it is sure 
to get caught It is necessary that 
the sprues or the runner box are kept 
filled with metal. If your gates take 
metal faster than it can be poured 
they are too big: make them smaller 
Brass does not need big gates; and 
make the sprue so that it can be kept 
filled. 


Use a flux on the alloy composed of 
85 per cent plaster of paris; 10 per 
cent soda ash and 5 per cent borax. 
The latter should be anhydrous, that 
is calcined. Use 2 per cent of the flux 
in melting the metal. While 1900 de- 
grees Fahr., may be a suitable pour- 
ing temperature for the alloy, highly 
leaded alloys should be brought to at 
least 2200 degrees in the furnace. We 
hesitate to advise the addition of more 
phosphorus, because its tendency 
is to drop the lead, but if you think 
it would stand 0.25 per cent phos 
phor-copptr, it would be better for 
that alloy. 





Cupola Melts Bronze 


Is it possible for us to melt 85-5-5-5 
alloy ingots in our cupola? The latter 
is 48 inches in diameter and the blast 
pressure 9 ounces. We would like to 
melt 1 or 2 tons if the process is feas- 
ible. and would like to have informa- 
tion on melting in that manner 

Cupolas have been used in the past 
for melting brass, and at the present 
time several small units are in opera- 
tion. These units are about 22 inches 
in diameter and melt a charge of 500 
pounds in about 10 minutes. A special 
coke with a low sulphur content is 
claimed to be used for the fuel In a 
48-inch cupola the usual iron charge is 
2000 pounds, but in the case of melt 
ing bronze, we suggest 1000-pound 
charges. Jennings in a paper on melt- 
ing copper in a cupola placed protec- 
tive coverings of charcoal between the 
metal and the coke, and you may find 
it advantageous to do the same 

Put in the bed in your cupola the 
same as for melting iron which prob- 
ably will extend 30 inches above the 
tops of the tuyeres. Then put on a 
layer of charcoal that will cover the 
coke evenly. Place the first metal 
charge of 1000 pounds evenly over 
the charcoal and then cover with a 
layer of charcoal. Follow with the 
first coke split of say 60 pounds, a 
layer of charcoal, the metal charge, 
and so on until you have charged 
the desired amount. It is desirable to 
use a flux when melting in the cupola, 
and it is suggested that you use fused 
soda ash which may be purchased in 
brick form for the purpose 

Preheat the ladle or ladles to a good 
red heat so that there is little loss of 
heat when the metal is tapped into 
them. Have a layer of glowing char 
coal on the bottom of the ladle. The 
metal from the cupola probably will 
be too hot te pour, so let it stand in 
the ladle until the pouring tempera 
ture is right for the work. That will 
give any gases which were absorbed, a 
chance to escape. There will be a loss 
of zine in cupola melting, and you will 
have to make some analyses to deter 
mine the loss. The additional zine 
to make up for that lost, is added in 
the ladle. The added zinc should be 
stirred in well to insure thorough and 
complete mixing 
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ROBLEMS of core baking and 
mold drying are of interest to 
the management of many 
foundries 
are used in baking and drying, in- 
cluding those which are direct fired, 
intro 


Various types of ovens 


and others, ‘more recently 
duced, using the indirect, recirecula- 
tion method. An installation of that 
type is used in the foundry of the 
Hansell-Eleoeck Co., Chicago, which 
produces castings ranging-in weight 
from a few ounces up to more than 
30 tons The company carries on a 
general jobbing business which in 
cludes the manufacture of ornament- 
al iron, lamp posts, sewerage fittings, 
heavy machinery 


flag pole bases, 


bases and housings, ete. A structural 


steel shop also is maintained. The 
foundry is housed in a building, 480 
feet long and 100 feet wide, with 


glass sides and an inverted roof 

A railroad spur runs along the 
South side of the building and is 
served by a crane with a 75 foot 
span and 450 foot runway. Magnets 
and clam shell buekets are used to 
handle raw materials which are 
stored in a line of bins parallel with 
the tracks. Coke is received in dump 
bottom cars and is carried by belt 
bucket elevators to 
storage loading 
platform of the cupolas. Two cu 
polas are used and they are charged 


conveyors and 
hoppers over the 


in the usual manner. 

Spanning the main bay, is a crane 
runway 52 feet wide running the en- 
tire length of the building. That 
section of the foundry is served by 
three cranes with capacities of 5, 10 


Large and Small Castings Are 





* «oF 


Produced 





and 20 tons. A group of jolt roll 
over and plain jolt machines is lo- 
cated at the head of the main pour- 
ing floor. The south bay is 30 x 280 
feet and is served by three, 3-ton 
hoists on motor operated cranes con- 
trolled from the floor. Two thirds of 
the space is used as a pouring floor 
and the remainder for core making. 
The north side is composed of two 
parallel bays, one 50 x 180 feet, 
equipped for bench molding and the 
other 30 x 180 feet, provided with 
machine molding units. Pouring floors 
occupy the remainder of the space. 
Those are served by three, 2-ton 
hoists mounted on hand operated 
cranes with a 28 foot span, 


Insulation Is Heavy 


A separate building, one side of 
which opens into the foundry, was 
built to house the combination core 
baking and mold drying oven. The 
lower part of the building is of brick 
but the upper is constructed of glass. 
The oven proper is 24 feet long, 22 
feet wide and 14 feet high, inside 
dimensions. Walls are of brick, 2 
feet thick with a 38-inch dead air 
space in the center. The roof con- 
sists of 4 inches of hollow tile and 
10 inches of concrete. The door is 
of steel plate construction, filled 
with cork insulation, and is carried 
on steel supports 25 feet high. 

Four tracks, for two cars and an 
extra rail for a single car in the 
center, are embedded in the concrete 
floor in the event the load spans the 
oven. Two concrete motding pits, 
one of which is 16 feet square and 9 





Indirect Heat 
Utilized 


Dual P urpose 


By J. B. Nealey 
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feet deep, and the other 18 x 20 x & 
feet deep, are located near the en 
trance, 

Hot air for baking and drying is 
forced into the oven through two 
sets of ducts, one of which is 12 x 14 
inches in cross section and extends 
along the two sides and back walls 
resting on the floor. Openings, 4 x 10 
inches, in the ducts are spaced about 
4 feet apart and are fitted with shut- 
ters, by which the volume and veloc- 
ity of the hot air entering the oven 
can be regulated. The other duct is 
embedded in the floor and runs down 
the center of the oven for complete 
circulation. 

The outlet duct is similar to the 
U-shaped inlet duct except that it is 
located on the ceiling of the oven 
and the space between the arms is 
not as great. A flue 
from the inlet ducts, upward to the 
heater fan while another extends 
from the outlet duct to the heater 
The fan sucks hot air from the heat- 
er and again forces it into the inlet 
duct to the oven, Thus the air is 
recirculated with little loss in heat 
Pressure amounting to *% of an inch 
of water is maintained in the oven 

The heater is 7 feet long and 4 
feet square in cross section and is 
equipped with four gas burners lo- 
cated in one end. These burners 
have a total capacity of 3000 cubic 
feet of 535 B.t.u. gas hourly and fire 
through tunnels, directly into the 
heating chamber through which the 
air from the return duct is pulled to 
be reheated. Hot air then is pulled 
through the fan and foreed into the 


passes directly 
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inlet duct. Additional air for atmos- 
pheric conditioning is pulled through 
openings in the burner setting and 
that air volume is controlled by an 
adjustable shutter. Air for combus- 
tion is entrained through the burner 
pipe. 

Correct temperature is maintained 
automatically by a pyrometer con- 
nected to a two position, motor oper- 
ated valve, in the gas supply line. 
When the temperature rises above a 
predetermined degree, the motor 
partly closes the valve and reduces 
the volume of gas being burned. As 
soon as the temperature has dropped 
the valve automatically opens to the 
full position. 

A feature of this heater is a safety 
control damper in the heating cham- 
ber. That damper is balanced so 
that the fan sucking hot air from the 
duct will keep it in the open posi- 
tion. If the fan motor stops, the dam- 
per drops, preventing any more air 
from entering the heater and at the 
same time operates an arm which 
closes the valve in the gas supply 
line. When the motor again is start- 
ed, the valve in the gas line opens 
automatically. 

Two other core ovens of the car 
type, 24 feet long by 12 feet wide 
by 12 feet high. located side by side 
with a wall between and similar to 
fhose previously described, also are 
used for core baking and mold dry- 
ing. Each is heated with a single 
heater of the same type as that pre- 
viously mentioned but slightly smal- 
ler. They are fired with three, nozzle 
mixing, gas burners. 


British Metallurgists 
Meet in London 


The twenty-third annual general 
meeting of the British Institute of 
Metals was held in London on March 
11 and 12 with the president, Dr. 
Richard Seligman, in the chair. In 
the report of the council for the past 
year, the secretary pointed out that 
the membership of the institute has 
increased from 2122 to 2160, and 
that the institute’s financial position 
had been maintained during the pe- 
riod under review. 

Following the reading of the re- 
port, the secretary announced that 
the officers of the council for the 
year 1931 had been elected as fol- 
lows: President, Dr. Richard Selig- 
man, Aluminum Plant & Vessel Co. 
Ltd., Wandsworth, London; vice pres- 
idents: W. R. Barclay, Henry Wiggin 
& Co. Ltd., Birmingham; Lt. Col. Sir 
Henry Fowler, London, Midland & 
Scottish railway; Dr. A. G. C. Gwy- 
er, British Aluminum Co. Ltd., War- 
rington; Prof. D. Hanson, Univer- 
sity of Birmingham; Dr. R. S. Hut- 
ton, British Nonferrous Metals Re- 
search association, and Engineer 
Vice-Admiral Sir Reginald W. Skel- 
ton, London. 
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Fourteen were presented 
to the meeting. L. J. Brice, Re- 
search department, Woolwich, con- 
tributed a paper entitled: “Some 
Properties of Silicon-Aluminum 
Bronzes,”’ in which he described the 
results of a detailed study of the 
brinell hardness, mechanical proper- 
ties, and microstructure of three 
typical aluminum-copper alloys, con- 
taining respectively 5.0, 7.25, and 
10.0 per cent aluminum, with the 
addition to each of up to 5.0 per cent 
The alloys were examined in 


papers 


silicon. 
the chill-cast condition, and also after 
mechanical and heat-treatments. 
Results of the author's experi- 
ments show that with 5.0 per cent 
aluminum, the addition of up to 20 
per cent silicon improves the general 
properties. Further addition of sili- 
con gives progressively 
hardness, but leads to reduced tough 


increased 
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Oven Has Brick Walls 2 Feet Thick with a 3-Inch Dead Air Space. The 
Roof Has 4 Inches of Hollow Tile and 10 Inches of Concrete 


ness and ductility, although consider- 
able improvements can be effected by 
heat treatment. An annealed alloy 
containing 3.5 per cent silicon has 
properties comparable with those of 
a normal 10 per cent aluminum 
bronze Ductility of the heat treat 
ed alloys although greatly re 
duced is not destroyed by _ the 
addition of up to 4.5 per cent sili- 
con, 

With 7.25 per cent aluminum, the 
addition of up to 4.0 per cent sili- 
con gives 
yield point and maximum stress and 
hardness, with ductility 
and toughness 


progressively increased 
decreased 
Good combination of 
properties is obtained with 1 per cent 
silicon, while with 2.86 per cent sil 
icon the following may be obtained 
Yield point, 44,800 
square inch; maximum stress, 93,600 


pounds per 


pounds per square inch; elongation, 














Fig. 3—Hot Air Is Recirculated Through the Oven. Gas Supplies the Heat to 
Air 














12.8 per cent on 1.265 inch; Izod im- 
pact figure, 16 foot-pounds; brinell 
hardness, 196. With more than 3.0 
per cent silicon, the ductility and 
toughness of the alloys in all condi- 
tions are so low as to render them 
useless for practical purposes. 

The paper by J. D. Grogan and D. 
Clayton, research assistants, Na- 
tional Physical Laboratory, Tedding- 
ton, dealt with “‘Dimensional Stabil- 
ity of Heat-Treated Aluminum Al- 
loys.’ Careful search effected by the 
authors has failed to reveal the oc- 
currence of change over external pe- 
riods in certain commercial heat- 
treated aluminum alloys, subse- 
quent to the completion of the 
normal aging process. Serious 
dimensional changes occur when 
machining operation are carried 
out on material quenched in cold 
water. These changes are re- 
duced to relatively small propor- 
tions in Y-alloy (aluminum, 92.5 
per cent, 
cent, and 
dura- 


copper, 4 
magnesium, 1.5 per 
nickel, 2 per cent) and 
lumin (aluminum, 95 per cent; 
copper, 4 per cent; manganese, 
0.5 per cent and magnesium ().5 
per cent), the only alloys ex- 
amined in this way, by the em- 
ployment of boiling water as 
quenching medium. Cold cotton- 
intermediate 
when 


per cent; 


produces 
effects. These 

quenched in boiling water( de- 
mechanical 


seed oil 
alloys, 


satisfactory 
properties. Other 
sented at the meeting included 
“Investigation of the Effect of 
Impurities on Copper, Part 
VIil--The Effect of Antimony, 
and Part VIII—-The Combined 
Effect of Antimony and Arsenic,’ 
Archbutt and W. E. 
“The Corrosion of Early 
by W. F. Collins; 
Metals under Pro- 
longed Loading; Part I-—Flow and 
Fracture of Aluminum,” by Prof. D. 
Hanson, and “Solid Solutions of the 
Copper-silver System,” by D. Stock- 
dals. The annual May lecture of the 
British Institute of Metals will be 
delivered May 6 by W. B. Woodhouse, 
Yorkshire Electric Power Co., and 
will deal with the technical and 
economic progress in the generation 
of electric power on a large seale 


velop 
papers pre 


by S. L. 
Prytherch 
Chinese Bronzes,”’ 
“Deformation of 


Testing Society Holds 
Regional Meeting 


Nearly 700 
attended the second regional meet- 
ing of the American Society for Test 
ing Materials which was held at the 
William Penn hotel, Pittsburgh on 
March 18 Ten papers relating to 
the subject of welding were present- 
ed at the symposium which was held 
in conjunction with the Pittsburgh 
section of the American Welding «59 
interesting data 


members and guests 


These gave 


eety 


committees of 
for Testing 
Materials also met from March 18 to 
20, and discussed problems relating 


standing 
Society 


Several 
the American 


to their work. Committee A-7 on 
malleable castings voted to recom- 
mend as a tentative standard a speci- 
fication for higher strength iron con- 
forming to the requirements of the 
American Railway association. A 
subcommittee in charge of an inves- 
tigation on corrosion of malleable 
iron has been continued with author- 
ity to add new members for the pur- 
pose of securing authoritative data 


Faked Foundry Facts 





Parting Dust 


and correlating such data with in- 
formation already at hand. The sub- 
committee in charge of specifications 
for automotive malleable castings 
was instructed to propose a report 
covering that industry's needs. Com- 
mittee A-7 also authorized its chair- 
man to take under consideration the 
advisability of sponsoring an investi- 
gation on embrittlement of malleable 
castings for uses in the galvanizing 


process. 


Subcommittee II on cast metals and 
alloys of Committee B-5 on copper 
and copper alloys, wrought and cast, 
discussed in detail some possible re- 
visions in the tentative specifications 
for copper-base alloys for sand cast- 
ings The possible revisions are to 
make the 15 alloy compositions cov- 
ered by that specification more ac- 
curate and workable, and generally 
satisfactory to both producers and 
consumers. However, before taking 
final action on the revisions under 
consideration, the committee will 
submit those to the Nonferrous Ingot 
Metal institute which assisted in the 
development of the tentative specifi- 


cation, The committee also discussed 








the desirability of developing me‘ 
ods of chemical analysis for copp 

base alloys in ingot form and co: 
sideration was given particularly 

new methods of sampling ing: 
metals. 

Committee A-3 on _ cast iro 
formed a new subcommittee on aut: 
motive castings under the chairma: 
ship of A. L. Boegehold, General M: 
tors Corp., Detroit, which will cor 
sider specifications and problems p¢« 
taining to automotive gray iron cas 
ings. A reorganization of one su! 
committee has been effected to cre 

a subcommittee on cast iron ct 
vert pipe under the chairmar 
ship of E. F. Kelly, United Stat: 
bureau of roads. A new subcon 
mittee has been formed to cor 
solidate the work of the subcon 
mmittees on general castin: 
and high-test cast iron. The ne 
subcommittee will attempt |t 
work out a logical classificatio 
of gray iron castings, and devlo 
specifications accordingly. Cor 
siderable work has been done o 
the investigation of impact tes! 
ing of cast iron, and it is expect 
ed that the results will be re 
ported to the society in 1932 
A proposed tentative method o 
sampling coke for analysis w 
presented for discussion by con 
mittee D-5 on coal and co! 
However, it will not be recor 
mended to the society as a te! 
tative standard until it has bee 
tested more thoroughly. Satis 
factory progress was reported b 
various subcommittees on found 
ry coke specifications, samplins 
tolerances, pulver‘zers, and ol! 
the test for agglutinating valu: 
of coal. The research committe: 
on fatigue of metals after discus 
sion decided to continue the practir 
of preparing annual abstracts of a! 
ticles on fatigue of metals appearing 
in the various technical papers and 
society proceedings, both America! 
and foreign and assigned members to 
cover that work for the period July 
1, 1930 to June 30, 1931. About 7 
important articles were abstracted 
during the year 1929 to 1930. Th: 
committee decided to start the pré 
paration of a statement of the present 
day knowledge of the failure of metal 
under simultaneous action of re 
peated loading and corrosion, whic 
is a serious problem. The commit 
tee also will prepare a statement o 
the significance of results of fatigu: 
under repeated loading fo: 
structural engineers. machine desig: 
ers, and makers and users of boilers 
tanks, oil stills, and other pressur: 


vessels. 


tests 


National Safety council, 20 Nort! 
Wacker drive, Chicago, has prepared 
a safe practice pamphlet for found 
ries entitled, “Cleaning and Finish 
ing Rooms in Foundries.” Singh 
copies may be secured free 
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A View of One of the Molding Baus Showing the Overhead Tramrail System, and the Method of Transporting 


Castings to the Cleaning Department 


Fig. 1- 


Canadian Shop Controls Product 


proper bins. One of the features of 
the department is the 
the illustration 
duty it is to 
with metal is given a 
which the weight of 
each type of raw material by bin num- 


He pushes the front 


NE of 
modern 


Metal is melted in a battery of four 
indirect arc, rotating type furnaces 
Canada is that of the Robert supplied by the Detroit Electric Fur- 

nace Co., Detroit, and shown in Fig 


Mitchell Co. Ltd., Laurent, Que., 
which formerly was known as the Na- 2. Two of the furnaces have capaci- 
1000 to 2000 pounds, and 


tional Bronze Ltd. The foundry ties from 
was constructed during 1929, and was the capacities of the other two range 
placed in operation early in 1930. Ap- from 250 to 350 pounds. Those melt- 
proximately 30,000 pounds of castings ing units are amplified by a battery of the various bins, the 
are being produced a day. The found- of gas-fired crucible furnaces which materials and checks 
ry proper is about feet long and are used for the production of special When the complete charge is weighed, 
100 feet wide and is divided into five quantities of alloys. a final check the 
bays producing castings of varying and the charge is conveyed to the fur- 
One bay is devoted 


largest and most 


foundries in 


the 
traveling scale 
The man 

the fur 


weight 


bronze 
shown in 
St. whose supply 
naces 
Co. sheet specifies 
scale in 

out 


weight. 


ber 
weighs 
each 
200 
alloys, or small is made on weight, 
The gas-fired 
as auxiliary units for the production 
of especially large castings. The com- 


furnaces also are used 


nace on an overhead tramrail 
Sands used 


stored in bins 


sizes and weights system. 


to the production of heavy castings for molds and cores are 


along the side of the 


on molding machines. The next bay 
for the production of heavy 
astings which require hand molding 
on the floor. Small castings weighing 
from 1 to 10 pounds and made on the 
bench are molded in the third bay 
while the fourth bay is devoted to 
molding machine production on small 
castings. The fifth used for 
production of heavy castings 
from 1000 to 10,000 pounds 
and is served by a 5-ton crane. Archi- 
tectural bronze and statuary castings 


is used 


bay is 
the 
weighing 


are produced in the latter bay. 


Indirect Aré 
Raw Materials Are 


Four 
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bined capacity of both units will sup- 
ply sufficient metal to pour a casting 
weighing 7500 pounds. 


Raw Materials Segregated 


9 


Fig. 3 the metal bins 
are located at the rear of the foundry. 
Each bin is numbered as may be 
served, and contains a specific type 
of raw material. Particular care is 
taken to see that the ingot 
metals such as copper, tin, aluminum 
and bronze, and the types of 
materials are placed in their 


shows which 


ob- 


various 


various 
scrap 


Type, Rotating Electric Furnaces of Different Capacities Melt the 
Stored in Numbered Bins, and Weighed Out on 


a 


foundry adjoining the railway 
Various kinds 
foundry. 
is obtained 
Molding 
from 


the 
making 
river 
that 

trict, a 


ing 
core sands 
use 
moisture 
bond 


Traveling 


beds. 

obtained 
special 
from England and architectural mold 
sand from 


Bulk of 


Scale 


of 
Rive: 


sands 


red 


France 
are machine 
The molding sand is 
content, 
strength to 


permeability 
insure 


the 
Car 


from 


the 


sand 


sands 


Albany 


sand 


Metal 





are 


the 


Molding 
mixed before 


that 





the proper condition for molding. 

After the castings are shaken out 
from the sand, they are transport- 
ed to the cleaning department on elec- 
tric trucks. Some castings are taken 
to the sandblast room for cleaning 
while others are cleaned in tumbling 
barrels. When the castings are 
cleaned satisfactorily, they are taken 
to the grinding machines where any 
rough places on the castings are re 
moved. Following a final inspection, 
the castings are taken to the ship- 
ping department. 

One of the features of the foundry 
of the Robert Mitchell Co. Ltd. is the 
complete metallurgical control that is 
practiced. That includes chemical 
analysis of the raw materials, check- 
ing of the weights of materials enter- 
ing the furnace charges, control of 
mold conditions through moisture, 
permeability and bond strength of the 
molding sands, close attention to core 
sand bonding materials and mixtures, 
checking of metal pouring tempera- 
tures with standardized pyrometers, 
etc. In addition to the _ plant 
control, a well equipped laboratory is 
maintained for conducting the neces- 
sary routine tests and research work. 
Finished castings often are fractured 
to see that chemical and physical de 
terminations performed on test bars 
cast with each heat are reflected in 
the castings. 


Maintain Testing Equipment 


Equipment in the physical labora- 
tory includes a machine for determin- 
ing tensile and compressive strengths 
of the various alloys made by the 
firm. Auxiliary devices for the test- 
ing machine include an electric fur- 
naces through which tests at elevated 
temperatures may be conducted, and 
apparatus for maintaining subzero 
temperatures. An impact testing ma- 
chine of the Izod type is used to de- 
termine the impact or shock resisting 
qualities of the alloys. Hardness is 
determined on a brinell type tester 
while a metallurgical microscope of 
the latest type with camera attach- 
ment is employed for examining the 
microstructure and keeping a perma- 
nent record of the structure obtained 
under various conditions. 

The Robert Mitchell Co. has given 
especial attention to the welfare of 
its employes, and has provided a spa- 
cious wash room which is fitted with 
sanitary wash basins and showers. 
Each employe has an individual lock- 
er for his clothes and personal be- 
longings. In addition, a bright and 
airy cafeteria and lunchroom is main- 
tained so that the employes may en- 
joy their noon-day meals amid pleas- 
ant surroundings. 

Claus Greve, L. W. Greve and 
John DeMooy were named chairman 
of the board, president and treasurer 
respectively of the Cleveland Pneu- 
matic Tool Co., Cleveland, at the an- 
nual meeting of the board. 


Round Table Discussion 
Features Meeting 


The regular monthly meeting of 
the Connecticut Nonferrous Foundry- 
men’s association was held at the 
Hotel Garde, New Haven, Conn., 
April 13. The meeting was devoted 
to a round table discussion of non- 
ferrous foundry problems. The dis- 
cussion was led by Dave Tamor, 
metallurgist, Pratt & Cady division, 
Reading Stéel Casting Co., Hartford, 
Conn., who was assisted by B. 
Stewart, Bridgeport Deoxidized Bronze 
Co., Bridgeport, Conn. The next 
meeting of the association will be 
held at the same location May 18. 
B. S. Sehmehl, the Barrett Co., New 
York, will be the speaker and will 
discuss the fixed carbon fuel process 
for melting bronze and brass. 


Brochure 


Testing Lahoratories, 
celebrating the fiftieth 
anniversary, recently published a 
brochure in which the accomplish- 
ments and the progress is outlined. 
The first part of the booklet is devot- 
ed to the development and expansion 
of the company since its organization 
in 1881. The various services that the 
company renders also are described. 
The remainder of the brochure shows 
the facilities of the company both at 
the headquarters in Pittsburgh and at 
the various branches. The latter pages 
of the booklet outline the value of 
such services as the company renders 
to industry. The booklet is well il- 
lustrated with reproductions from 
photographs of many of the depart- 
ments both in Pittsburgh and in 
branches. 


Publishes 


Fittsburgh 
Pittsburgh, 


Book Review 


Engineering Metallurgy, by Bradley 
Stoughton and Allison Butts, cloth, 
6 x 9 inches, 498 pages, 200 illustra- 
tions, published by the McGraw-Hill 
Book Co., 370 Seventh avenue, New 
York, and supplied by Tur Founpry 
for $4.00 plus 15 cents postage and in 
London by the Penton Publishing Co. 
Ltd., 116-17 Caxton House Westmin- 
ster, for 20s postage extra. 

This is the second edition of a book 
published under the same title in 1926. 
The authors have found that the rapid 
advance of metallurgy has necessitat- 
ed additions to the text and rearrange- 
ment of the subject matter. Material 
included under the chaprer on the 
theory of alloys has been increased 
and more data have been given on the 
heat treatment of alloys and alloy 
steels. A separate chapter has been de- 
voted to welding and the text on test- 
ing and examination of metals has 
been rewritten. 

The book is an excellent text for 
college and university students and is 
a valuable reference book for those in- 
terested in the fundamentals on both 


ferrous and nonferrous metallungy. 
For those interested in the details of 
the various processes described, each 
chapter is appended with a biblio- 
graphy of reference books and periodi- 
cals. 


Text matter is divided into 18 chap- 
ters devoted to the following subjects: 
Introduction; metals and other mate- 
rials of construction; testing and in- 
specting metallurgical products; ores 
and ore treatments; divisions of 
chemical metallurgy; sizing and shap- 
ing metallic bodies; welding and join- 
ing metallic bodies; theory of alloys; 
heat treatment and effect of heat 
treatment on metallic bodies; proper- 
ties and uses of the ferrous metals, 
iron and steel; processes for produc- 
ing and refining steel and their effect 
upon properties; properties and uses 
of common nonferrous metals; pro- 
ducing and refining nonferrous 
metals; corrosion and its prevention: 
fuels and combustion; pyrometry; 
metallurgical slags and fluxes; and 
refractories and heat losses in indus- 
trial furnaces. 


Twin-City Group Hears 
Talk on Sand 


The regular monthly meeting of 
the Twin-City Foundrymen’s associa 
tion was held April 15 at the Minne- 
apolis Athletic club. The associa- 
tion has members from 27 foundries 
on its roll, of which 20 were repre 
sented at the meeting with a total at 
tendance of 38. Harry W. Dietert, 
U. S. Radiator Corp., Detroit, was 
the speaker of the evening, discuss- 
ing ‘“‘Foundry Sand Losses.’’ In ad 
dition to his talk, which was illus 
trated, Mr. Dietert displayed 30 
samples of casting losses which were 
due to sand condition. He also exhi- 
bited a complete sand testing labora 
tory for sand control and a display on 
sand grading prepared by the Ameri 
can Foundrymen’s association. 


A Correction 


Through error in reporting, the 
Henry Lindahl Foundry & Machine 
Co., in the tabulation ‘‘Representa- 
tive Foundries in Chicago,”’ in the 
April 15 issue of THe Founpry, is 
credited with only six tons daily ca- 


pacity. The correct figure is 15 tons 
per day. Fred H. Lindahl is presi- 
dent, Harold A. Lindahl, vice presi- 
dent and general manager, and Leon- 
ard Stroberg is foundry superinten- 
dent. 


Herbert A. May has been ap- 
pointed assistant to the president, 
Westinghouse Electric & Mfg. Co., 
East Pittsburgh, Pa. Mr. May will 
have his headquarters in the Grant 
building, Pittsburgh. Malcolm Car- 
rington, formerly director of fin- 
ished stocks has been appointed as- 
sistant to the vice president. 
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BILL. 









HHE other day,’’ Bill said, “I 
had a letter from a fellow 
which kind of convinced me 
that perhaps after all there is some- 
thing in the old saying that if you 
cast your bread upon the 
waters, it will return after 
many days.”’ ‘“‘Why should you 
wait until this late day,’’ I in- 
quired, ‘‘to come to such a con- 
clusion? You must have seen 
hundreds of illustrations of the 
truth of that old saying.”’ 
“Well, I'll tell you. I never 
dwelt on the figurative mean- 
ing of the thing. Taking the 
saying in a literal sense, it al- 
ways sounded kind of silly. 
You throw a hunk of bread in 
the water, any kind of water 
and in five minutes it is con- 
verted into an object that no 
person would accept as a gift. 
In strict justice perhaps I 
should except a person in the 
last stages of starvation in the 
Arctic waste or in the midst of 
a burning desert. However, in 
either of these hypothetical instances 
the probability does not apply. In 
the Arctic waste the crust would be 
frozen so solidly the finder could not 
gnaw it without breaking his teeth. 
The burning desert has not sufficient 
water to float a crust of bread. 
Therefore the famished lad could 
not find it. 

“Look at the subject in another 
light. Any reference to an object 
returning, is based on the assump- 
tion that the carrier is in motion. 
In this particular instance one is 
justified in the assumption that the 
bread is thrown on the surface of a 
stream or river. Rivers eventually 
find their way to the sea, and any- 
thing that keeps afloat to that point 
is washed out of sight. The tide 
flows back a certain distance in some 
rivers, but the chance of a crust of 
bread floating back is exceedingly 
remote. Unless the aforesaid crust 
is thrown overboard near the mouth 
of the river, it will not even reach 
the sea. If it does not sink during 
the first half hour, it will be gobbled 
up by a gull or a hungry fish. 

“Any old time you feel like throw- 
ing bread on the waters, you may 
kiss it goodbye. You'll never see it 
again.” 

“The argument 


seems plausible 


enough,” I admitted, ‘‘and I am in- 
clined to agree with you. 


However, 
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there is one point you apparently 
have overlooked, a minor point per- 
haps, but still a point that interferes 
to a slight extent with the otherwise 
perfect surface of our unanimity. It 





Some Bread That Never Will Come Back 


is the one thorn on the rose stem, 
the little splinter that remains in the 
tooth cavity, the speck of dust in the 
eye, the worm in the apple, the—the 
—In a word, my lad, and not to put 
too fine a point upon it, you are not 
consistent, which simply is another 
way of saying you are all wet.’’ 

“If you want to be so fussy,” 
Bill pointed out, ‘“‘any bread thrown 
upon the water is bound to become 
all wet. Try that one on your key 
bugle. After you are through blow- 
ing bubbles perhaps you will lay the 
bugle to one side and kindly inform 
me wherein I am not, or have not 
been consistent.’ 

“That's what comes,”’ I said, ‘“‘from 
allowing your mind to wander away 
at loose ends like a line of clothes 
flapping in the breeze. You remind 
me of the story of the two drunks 
sitting side by side in a train. 

“One pickled owl turned to his 
friend and inquired solemnly ‘Wha’ 
time ish?’ 

“The second lad extracted a match- 
box from his vest pocket, turned it 
around a couple of times, tried to 
open it, abandoned the attempt, fixed 
a watery eye on his companions and 
announced gravely ‘Thur’say!’ 

“*Wow?”?’ says the first lad ‘Lemme 
out, o'man. We musta pass’ my sta- 
tion in dark!’”’ 


“Tut, tut,” Bill tutted reprovingly 











By Pat Dwyer 


Hears of Bread Cast Upon Water 





“Now that our paternal government 
has succeeded in its heroic endeavor 
to banish the demon rum from the 


shores of this fair land, you should 


take shame to yourself in this ill 
timed levity. ‘Tis said that the 
demon still lurks just outside 
the 12 mile limit, waiting— 
w-a-i-t-i-n-g! So beWARE— 
BEE-ah-wa-r-r-r-e! I bet I hit 
B below the staff that time. A 
perfect example of consistency, 
if you ask me, three Bs, all in 
a row.” “Three Bs in a row all 
right."" I admitted, ‘“‘but not a 
single one of them stands for 
consistency. Now, for a change, 
if you ask what they stand 
for, I might hazard the guess 
that they stand for bull, bunk 
and baloney, modern synonyms 
for the one time famous Bosh! 
In other words—if other words 
are needed—and I fear they 
are needed—you simply are 
ducking and dodging in an ef- 


fort to escape from a tight 
corner.”’ “Case of mistaken 
identity,’ Bill replied airily. ‘You 


must be thinking of two other fellas 
from Pittsburgh.’’ 

“No, I am not 
other fellows from 
from Squeedunk or 

“In your original statement you 
admitted conversion to a belief in 
the saying that bread cast upon the 
waters will return after many days. 
Immediately thereafter you in- 
dulged in a long harangue to the ef- 
fect that the feat was a physical 
im possibility. Now, without any 
more beating about the bush, where 
do you stand on this important ques- 
tion? Do you believe the bread will 
come back, or, do you hold to the 
belief that the man who coined the 
saying was only half baked?’’ 

“That old gray memory of yours,” 
Bill replied with mock solicitude, 
“ain't what she used to be. At the 
expense of great pains and accuracy 
I pointed out that the saying could 
not be taken literally, but that is a 
long way from saying that there 
may not be some truth in the say- 
ing if it is taken in a figurative 
sense. 

“What prompted the remark was 
an instance where a man had extend- 
ed some small courtesies to a stran- 
ger and many years afterward the 
stranger presented him with a hand 
some job. The details of the second 


thinking of two 
Pittsburgh or 


from Apahauki 

















episode I had from the letter I men- 
tioned. If you have the time and the 
inclination to listen, if you can re- 
strain your impatience and your de- 
sire to monopolize the center of the 
stage for a few minutes, I shall com- 
mence at the beginning and unfold 
the tale for your particular benefit.” 





That Has No Turn!” How’s that, eh? 

“You certainly are one grand lit- 
tle waiter. I often marvel at the 
wonderful patience you display. In- 
stead of butting in with a lot of 
silly and totally unealled for _ re- 
marks, you sit there with hands 
primly folded, with both ears cocked 
forward in respectful at- 
tention and with an ador- 
ing look in your little 

















‘Twas Near the End o° the Week Anyway 


“Rather a neat idea, commencing 
at the beginning. I wonder how you 
happened to hit upon it?” 

“Just came to me in a flash,” Bill 
admitted modestly. ‘“‘The only way 
to present a story to a person of lim- 
ited mentality is to commence at the 
beginning and then string the inci- 
dents along in orderly sequence. If 
you have no further suggestions to 
offer for the good and welfare of the 
order, we shall proceed to the next 
item on the program: Correspond- 
ence from Sister Locals.” 

“Sounds to me like one of the 

nights in old 32 in the 
room above Morrison's ¢car- 
riage shop. Do you remember the 
night we put on the smoker and a 
worthy brother tossed a lighted cigar 
butt among the shavings on the 
lower floor? We had to do some tall 
hustling for the good of the order 
that night. I often have wondered 
have happened if the 
been discovered. 
let's see 


meeting 
vacant 


what would 
blaze had not 
“That was 30 years ago 


—-yes, 30 years ago this coming fall 
and yet, do you know, down to this 
day whenever I smell paint or var- 
nish or oak shavings, the picture of 
that night is the first to flash in my 
mind 1 suppose you have noticed 


that the sense of smell is the most 
active agent yet discovered for re- 
viving the memory—Oh! By the way, 
that reminds me You were think- 
ing of beginning a story at the be- 
ginning. Well, carry on dear lad. 
Don't let me stop you. Your use of 
a phrase from the ritual touched a 
bulb in the battery of my memory 
and caused it to glow for a moment. 
Everything now is dark again and I 
await with interest the Story of the 
Crust of Bread, or, Its a Long Loaf 


weasel eyes. You would 
not think of interrupting 
Not you! Not any often- 
er than every 15 seconds 

reliable stop 
Say, listen. I'll 
give you one more 
chance. Another peep 
out of you, little sleepy 
head, and I'll call in old 
Raw-head and _. bloody- 
bones, who'll sink his 
fangs in the back of your 
old yellow neck and drag 


by any 
watch. 


iC.cnEyY you off to his lair under 





the roots of the old pine 
tree. The hero of this 
plain and unvarnished 
tale, to wit, the bread caster, was a 
lad o'’pairts, as they say in his native 
land, and was serving as master me- 
chanic in the coke oven department 
of a steel plant where I worked at 
one time. He was a thrifty lad, a 
trait which I have been told is not 
uncommon to his nationality, al- 
though to tell you the truth I have 
met several members of the race 
fingers are about as_ well 
adapted to holding money as a half 
inch riddle is adapted to holding 
water. I suppose you are familiar 
with the fact that fingers of im- 
provident people 

do not touch at 


whose 


along 
length 
when the hands 


any point 
their 


are at rest. Let's 
see your's. Ah! 
I thought so. 
Fingers like a 
duck's. All they 
lack is the web.” 
‘I may have fin- 
gers like a duck’'s 
pedal extreme- 
ties,’’ I said, ‘‘but 
there the resem- 
blance—if any- 
ceases. Lay off 
the comparisons 
and continue 
with your Quack-quack.” 

“Spoken like a man and a 
brother,’ Bill agreed heartily. ‘‘Birds 
of a feather and all that kind of 
thing. 

‘“Le’s see, where was I? Some- 
thing about this bird’s thrifty habits. 
He told me one time that when he 
started to work, at some perfectly 
ghastly age like 9 or 10, he made up 


Shipping Note: 


his mind to live on half his income, 
whatever it might be, and save the 
remainder. 

“I don't know how he managed 
to survive during the first few years, 
but he stuck to his resolution man- 
fully and packed away the shillings 
and six penny bits in the bank every 
payday. I may be wrong about the 
bank. Perhaps he packed the coin 
away in the old sock. The only flaw 
in this theory is that the only socks 
he had were on his feet. However, 
the fact remains that he collected 
enough to carry him across the At- 
lantic. 

“He was a clever and ingenious 
lad and it goes without saying, that 
having served his time in the thor- 
ough going old country manner, he 
was a highly competent workman. 
He progressed from one job to an- 
other, each to some extent better 
than the one before and naturally 
his compensation increased with each 
change. Through all the changes he 
stuck to the old rule and salted 
away half the pay check every 
month. 

“That was not the only thing he 
salted away. The only recreation in 
which he indulged, was fishing. He 
had all the angler’s love for the 
sport and pride in his proficiency, 
but he also had the happy faculty of 
turning his pride and love to prac- 
tical account. 

“Shortly after he had settled in 
our midst he acquired a bicycle, not 
as a luxury or a vulgar indication 
of opulence, but purely as a divi- 
dend earning piece of equipment. It 
increased the range of his activities 
and allowed him to tap virgin fish- 
ing territory where the trout were 


Trawler Arrives with Full Fare 
big and plentiful and fought with 
each other for the pleasure of tak- 
ing a hook. 

“He came back from week end 
raids into this piseatorial paradise 
with a loaded basket strapped to the 
bicycle. The contents of the basket 
was, or were—-Confound that word, 
I always trip over it—-What I mean 
to say is he cleaned the fish and then 
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salted them all away for the winter. 

“A friend of the G.M. going 
through the plant one day stopped 
for a few minutes chat with Angus. 
A chance remark on the color of the 
stream leaving the coal washer, 
brought up the subject of fishing and 
Angus was delighted to find that his 
visitor was a man of rare discrimin- 
ation, fully competent to discuss the 
finer points of the art. He admitted 
that he was a stranger in that part 
of the country and professed the 
greatest astonishment, tinged with 
envious admiration, at the recital of 
some of Angus’ exploits. The/’re- 
sult of course was that on the fol- 
lowing day, Angus accompanied him 
to his pet stream and what they did 
to the fish that day was just too bad. 

“Several years passed and then 
through one of these shakeups that 
seem to afflict steel plants periodi- 
cally, Angus found himself out of a 
job. He went out to the West coast 
and loafed around for a while wait- 
ing for something to turn up. He 
still had the bicycle and fishing rod 
and whiled away some of the time 
in fishing excursions. 

“On one trip he fell in with his 
former acquaintance and they spent 
a delightful day together. When the 
lad learned that Angus was out of a 
job he professed the most lively in- 
terest. 

‘I’m on a vacation now,’ he said, 
‘but I'll be back on the job in an- 
other week. You come down to the 
office of the A.B.&C. railroad on the 
10th and ask for Jim Jones. I am 
hooked up with that outfit and I 
may be able to put in a word for 
vou.’ 

“Angus was Johnny on the spot 
on the 10th. The man in the infor- 
mation booth eyed him  queerly 
when he asked for Jim Jones, but 
told him civily enough how to reach 
Mr. Jones’ office. Angus walked 
down the corridor and then his eyes 
popped when he saw the sign on the 
door: J. Jones, Vice Pres. & Gen. 
Mer. 

“That's all. Old J. shook him 
cordially by the hand and asked him 
if he would accept the position of 
superintendent of motive power. 
Angus is there yet. 

“This idea of throwing bread upon 
the waters,” Bill continued, ‘“‘seems 
to work out pretty satisfactorily 
whether it is done intentionally, that 
is with the expectation of securing a 
return, or not. In the first instance, 
the return, when and if it does come, 
is doubly welcome because it is un- 
expected. However, occasions some- 
times arise where a man profitably 
may throw a few slices on the water 
with the ultimate object of having 
them return some day, buttered on 
both sides, or maybe reposing under 
a heavy layer of jam. 

“Some time ago I had an inquiry 
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from a foreign foundryman who com- 
plained of the difficulty he had in 
securing sufficient orders to keep his 
plant running to capacity. He would 
welcome suggestions on the princi- 
pal fields for steel castings, lists of 
potential customers, methods in use 
elsewhere for building up a clientele. 


« 
“The problem he outlined is one 
that confronts owners and managers 
of every foundry here or abroad, ir- 
respective of whether they are en- 
gaged in the production of gray iron, 
malleable iron, steel or any of the 
different varieties of nonferrous 
castings. In fact. the problem is 
perennial and will continue to plague 
foundrymen until the consuming ca- 
pacity of the country exceeds the 
productive capacity of the plants en- 
gaged in the foundry industry. 


“Conditions more or less similar 
to those which prevailed during the 
late war, arise occasionally when all 
manufacturing plants are pushed to 
and beyond capacity. In normal 
times the opposite is the case with 
not enough business to go around. 
The owner of each plant must de- 
pend on his own effort and ingenu- 
ity to get a share. In fact the ex- 
tent to which the order book is 
filled, is a fair criterion of his abil- 
ity to compete with his business 
rivals. 

“With a few notable exceptions, 
foundrymen are at the tail of the 
industrial procession in_ soliciting 
business. The idea of investing any 
money in an experimental line rare- 
ly is considered and even more rare- 
ly carried into execution. The ma- 
jority of foundrymen—at least tacit- 
ly——-say in effect: ‘Well, here I am 
ready to make castings, ready to exe- 
cute any order left by a customer. 
Customers who need castings know 
that I am here. When they need 
any castings they will notify me.’ 

“That line of reasoning was quite 
logical when establishments were 
few and small and when each shop 
only served a limited community. 
Times and conditions have changed 
to keep pace with the increase in 
population and the increase in the 
needs of these same _ people. In 
these modern days, the only way to 
get business either in the foundry 
or in any other line, is to go out and 
get it. Before starting out, the 
prudent foundryman will fortify him- 
self with arguments that will appeal 
to a customer who is free to choose 
between many purveyors of castings. 
It may be price, weight, terms, de- 
livery date or quality, but his total 
number of appeal points must be 
greater than those presented by any 
of his rivals. 

“Railroad, mining and the pulp 
and paper industries offer the prin- 
cipal fields for steel castings in the 
country where the inquiry originat- 


ed. Two large steel casting plants 
have been able up to the present to 
take care of nearly all requirements. 
In addition to these five smaller 
plants make a considerable number 
of steel castings, and several gray 
iron foundries are equipped either 
with converters or electric furnaces 
in which occasional heats of steel are 
made. From the foregoing it is ap- 
parent that he has a real man’s job 
on his hands in an attempt to di- 
vert orders to his plant. 

“He can secure lists of steel cast- 
ings users from many sources; stock 
lists, public utilities, telephone and 
city directories, technical magazines 
and from the advertising sections of 
newspapers published in the com- 
munities where industrial plants are 
located. 


‘“‘A little bread cast upon the water 
frequently takes the form of an ad- 
vertisement in the technical maga- 
zines that are read by the men who 
buy and use steel castings.” 


A. S. A. To Standardize 
Plumbing Equipment 


American Standards association, 2! 
West Thirty-ninth street, New York, 
recently has undertaken a_ project 
which involves the standardization of 
plumbing equipment. A sectional com- 
mittee was appointed in 1927 at the 
request of the American Society of 
Mechanical Engineers. The work has 
been divided among eight subcommit- 
tees on staple vitreous china; staple 
porcelain plumbing fixtures; plumb- 
ers threads; traps: brass plumbing 
products; copper water tube fittings; 
cast iron soil pipe and fittings; and a 
subcommittee to deal with the report 
entitled “Recommended Minimum Re- 
quirements for Plumbing,” developed 
by the subcommittee on plumbing of 
the building code committee appoint- 
ed under the auspices of the United 
States department of commerce. The 
sectional committee is under the 
chairmanship of William C. Groen- 
iger, consulting sanitary engineer, Co- 
lumbus, O. 


Comments on X-ray Use 


Westinghouse X-ray Co., East 
Pittsburgh, Pa., subsidiary of the 
Westinghouse Electric & Mfg. Co., has 
broadcast a comment by Harold G. 
Petsing, educational director, on the 
industrial use of x-rays. Mr. Petsing 
tells how x-rays are being applied in- 
dustrially and points to an example of 
their use in the inspection of castings 
for the main support of the tripod 
arrangement carrying the revolving 
autogyro on an autogyro plane. X-ray 
inspected castings for that purpose 
have functioned perfectly, according 
to a statement made by Mr. Petsing. 











ETROIT has quite a reputa- 
tion as a foundry town, take 
it any way you like up or 
down, crossways or sashay down the 
middle and vet so far as we are aware 
and in all modesty we admit that 
our big ears are fairly sensitive to 
what is going on we repeat, so far 
is we are aware up to the present no 
mention has been made of a feature in 
the Detroit foundry industry which 
sets it apart, practically in a class by 
itself 
What, you naturally inquire, is the 
distinctive Detroit 
industry that sets it apart 


feature in the 
foundry 
from the industry in all the othe 
towns and villages in this fair land 
of the free and the home of the brave 
Free in the sense that for lo these 
many multitudes have 
not been subjected to the indignity of 
punching a time clock and brave in 
the sense that they have continued to 
exist without visible means of sup- 


moons, vast 


port 
Know ye then by these 


that the haid man in one of Detroit’s 


presents 
foundries, the center around which 
all the activities revolve, the holder 
of the privy seal and the purse 
trings, the man who says to this man 
GO and he goeth and to that man 
COME and he cometh, in a word and 
to be brief the BOSS, is a lady, Miss 
Elsie Nelson, manager the Nelson 
Foundry Co., West Lafayette Boule- 
vard 

In witness whereof behold the ac- 


companying photographic reproduc 
a girl in her sunny twenties 
with the deep wide set eyes of daunt- 


ancestors, offset by the 





GANGWAY! 





The Skipper’s 


Daughter 
Takes the Whee 


slightly humorous quirk at the cor- 
ners of the mouth, an _ inheritance 
from an Irish mother. Other char- 
acteristics whether inherited or ac- 
quired—who cares so long as one has 
‘em?—induced her to take over the 
management of the business 3 years 
ago on the death of her father. 

No particularly special or spectac- 
ular endowment is required to go 
through the formality of taking over 
the management of a business. The 
test comes in the actual taking up ol 
the load, the responsibilities, after 
the momentum incident to the pre 
ceding driving force has ceased. Suc 
cessfully operating a foundry for the 
past 3 vears under present day fierce- 
ly competitive conditions, would seem 
to indicate that Miss Nelson knows 
her way around, that she knows a pot 
of metal is not necessarily a metal 
pot, that brass washers are not wash- 
ing machines, that cores are not apple 
remnants, that a chaplet is not an 
ornament for the hair, that a runner 
is not a person with a pair of nimble 
legs and that core wash is not a va- 
riety of soap. 

As daddy’s chubby little pet she 
played in the foundry and built sand 
castles and mud pies when her con- 
temporaries were sitting primly in 
starched muslin on the front porch 
playing with their dolls. She is dis- 
creetly silent on the evening sessions 
when her mother had to scrub the 
rimy little paws and separate the 
sand from the long curly locks, but 
she has a vivid recollection of her 
father’s quiet 
process and his paternal pride in a 
daughter who found a fascination in a 
business to which he had devoted a 
life time 


amusement over the 


Busy and colorful high school years 
with their never ending scholastic 


and social activities interfered to 
some extent with intimate participa 
tion in foundry practice, but did not 
damp her interest She still found a 
thrill in contemplating the speed and 
manual skill displayed by the mold 


ers, in the symmetry and accuracy of 


the mold cavities, in the flaming fur- 
naces where drab and chunky ingots 
and miscellaneous scrap were trans 
formed by subtle alchemy into pools 
of molten gold. 

Spectacle of brawny men snatching 
the glowing pots from the flame and 
smoke of the open furnaces and bear 
ing them away to the line of waiting 
molds, subconsciously stirred prime- 
val emotions dating back to the pe- 
riod of Longfellow’s Skeleton in 
irmor. The lad who stole the chief's 
daughter and then sunk the father’s 
ship when that mistaken worthy pu 
sued him under the foolish impression 
that he could recover the girl. 

is with his wings aslant 
Sails the fierce cormorant 

Seeking some rocky haunt 
With his prey laden. 

So, toward the open main 
Beating to sea again 

Through the wild hurricane 
Bore I the maiden! 


The general idea may be boiled 
down to the familiar slogan of a 
great maritime nation “What We 
Have, We Hold!” The Nelson found- 
ry was established by the father, but 
when he had to relinquish the wheel, 
a perfectly competent daughter was 
there to step into his sou’wester and 
great sea boots Skoal! 


| p 
New England Founders 

. ‘“ 

Discuss Costs 
Seventy one members of the New 

England Foundrymen’'s 
attended the regular April meeting of 
the society held at the Svea Gille 
club, Shrewsbury, Mass., April 8 
John L. Carter, chairman of the cost 
committee, Gray Iron institute, Cleve- 
land, and Charles A 
accountant for the 
spoke on ‘“‘Cost Control in a Jobbing 
Foundry.” 


association 


Klaus, cost 


same society, 


The annual spring meeting of the 
American Refractories institute will 
be held in the Greenbrier, White Sul- 
phur Springs, W. Va., May 25 and 26 


> 
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Obtaining Hot Metal 


A Few Practical Notes on the Opera- 
tion of Cupolas and the Means of Ob- 
taining Hot Metal, (Quelques Donnees 
Pratiques sur la Conduite des Cubilots 
et les Moyens d‘Obtenir de la Fonte 
Chaude), by E. Croonen, Bulletin of 
the Association Technique de Fonderie 
de Belgique, Liege, February, 1931. 

The article is the result of studies 
made on a battery of seven cupolas 
operated by Compagnie Generals des 
Conduites d’Eau de Liege. The maxi- 
mum capacity of the seven cupolas is 
300 metric tons (338.6 net tons) per 
day. Each operation of one cupola 
lasts from 8 to 17 hours and varies 
from 30 to 135 tons (33 to 149 net 
tons). The composition of the iron is 
constant during the whole melting 
operation. Analysis of the foundry 
iron is as follows: Silcon 2.00 to 2.25 
per cent; manganese 0.5 per cent; 
phosphorus 1.00 to 1.4 per cent; total 
carbon 3.4 per cent. The iron used for 
centrifugal castings contains more 
silicon, but less phosphorus. The 
foundry specializes in the manufacture 
of cast-iron pipe, which is subjected to 
hydraulic tests. 

The results of these tests show that 
a large portion of the defective pipe 
could be traced to the life of the iron, 
that is, its aptitude to remain fluid as 
long as possible after it has left the 
cupola. Preliminary remarks are made 
on its oxidation in relation to the 
speed of combustion, and on the na- 
ture of the irons used. The remainder 
of the discussion centers around the 
characteristics of the cupolas used, the 
relation between the quantity of coke 
used and of pressure, the relation be- 
tween the quantity of melted iron and 
coke, the melting temperature in rela- 
tion to various factors of operation, 
and the influence of the speed of com- 
bustion. 

It is stated that the optimum per- 
centage of coke ranges from 10.25 to 
10.75. For a consumption of 700 kilo- 
grams (1540 pounds) of coke per hour 
and per square meter (10.76 square 
feet) the increase of temperature for 
each 1 per cent of coke is about 15 de- 
grees when the coke percentage varies 
from 9 to 10 per cent. It is recalled 
that when melted iron is transported 
from the cupola to another part of the 
foundry, a drop in temperature of as 
much as 150 degree Cent. (300 degrees 
Fahr.) occurs if the molds are situat- 
ed at a long distance from the cupola. 
A ladle containing from one to two 
tons loses about 6 degrees per minute 
in transportation. 

Consequently, three minutes are 
sufficient to do away with the in- 
creased temperature brought about by 
an addition of coke. On the other hand, 
it is not recommended to go below 9 
per cent coke percentage, because 
when low figures are reached the cast- 
ings do not pass the hydraulic test. 
For normal operation it is recom- 
(1650 


mended to use 750 kilograms 
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What Others Are ‘Thinking 


Abstracts Selected from European Foundry Literature 


pounds) of coke per hour and per 
square meter (10.76 square feet) for 
a cupola 1.15 meters (45.3 inches) in 
diameter and 5 meters (16.4 feet) in 
height, and with a pressure of 650 
millimeters. (25.6 inches). A discus- 
sion on the thermal balance of the 
cupolas also is included. 


Gases Existing in Metals 


Gases in Metals, By C. J. Smithells, 
Metal Industry, London, March 6, 
1931. 

Gases always are present in indus- 
trial metals but little is known about 
their quantity, distribution and effect. 
Experimental evidence refers only to 
the common gases and to a limited 
number of metals and alloys. Laws 
governing the solubility of gases in 
ordinary liquids do not hold in the 
case of molten metals. In ordinary 
liquids the solubility decreases as 
the temperature rises while in liquid 
metals the solubility increases with 
higher temperatures. The solubility 
of gases generally is less in the solid 
state than in the liquid and falls fur- 
ther as the metal cools to room tem- 
perature. 

Most metals combine with oxygen 
to form oxides, although some of the 
noble metals appear to absorb it. 
Hydrogen absorption by a number of 
metals has been studied and in most 
cases it was found the solubility in- 
creased as practically a linear func- 
tion up to the melting point. As the 
solubility of a gas usually is greater 
in the liquid than in the solid state, 
the amount of gas dissolved depends 
on the time of heating and the con- 
centration of the gas in the surround- 
ing atmosphere: The amount of hy- 
drogen absorbed by a metal is pro- 
portional to the square root of the 
pressure. That has been found to 
be the case with tantalum, nickel, 
iron and copper and indicates that the 
gas probably is dissolved in the atomic 
state. The slow rate at which the 
absorption takes place is due in a 
small degree to the dissociation of the 
gas at the metal surface. 

Metals may be divided into three 
classes with respect to their affinity 
for hydrogen. Nickel, lead, iron, co- 
balt and copper form alloy systems. 
Alkaline earth and alkali metals form 
hydrides. Gold, silver, beryllium and 
magnesium show practically no ab- 
sorption. Nitrogen combines with a 
number of metals to form nitrides but 
is absorbed as a gas by comparative- 
ly few. 

Total volume of gas that can be ex- 
tracted from brass, copper, aluminum, 
or duralumin is comparatively small 
and is of the same order as the vol- 
ume of the metal. Nickel sometimes 
contains 100 times its own volume of 
gas. Electrolytic copper contains a 
much larger quantity of gas than fire- 
refined copper and the proportion of 
hydrogen is high. Electrolytic nickel 
contains about its own volume of gas 





and that is mainly hydrogen. Carbon 
dioxide forms the major constituent 
in gases from other samples. 

Aluminum alloy castings sometimes 
show pin holes throughout the cast- 
ing. That defect appears to develop 
more readily in sand-cast alloys than 
in chill or castings or after slow solid- 
ification in the crucible. The holes 
are due to the evolution of dissolved 
gases on freezing. Two methods have 
been suggested for eliminating that 
defect. One is to allow the melt to 
solidify in the crucible and then re- 
heat rapidly to the pouring tempera- 
ture. The other consists of passing 
an inert gas such as nitrogen or 
chlorine through the metal until it 
solidifies and then reheating it and 
casting. 


Machinability Discussed 


The Machinability of Cast Irons in 
the Process of Turning, (Die Zerspan- 
barkeit des Gusseisens in Drehvor- 
gang), by A. Wallichs and H. Dabring- 
haus, Die Giesserei, Dusseldorf, Ger- 
many, Dec 5 and 12, 1930. 

Investigators in Germany have 
shown much interest in the machina- 
ability of materials. That property of 
rolled and cast steel has been investi- 
gated. Chipability or machinability of 
cast iron now has been studied and 
may be compared with other mate- 
rials. Specimen were rough-turned at 
definite cutting speeds, and the depth 
of cut and feed were controlled. The 
cutting operation was continued until 
the tool become blunt. From the time- 
speed curves obtained for each depth 
of cut and feed, the cutting speed was 
determined at which the tool becomes 
blunt after 60 minutes. The cutting 
speed was taken as a criterion of ma- 
chinability. A high-speed steel 
quenched at 2372 degrees Fahr. but 
not tempered, with a cross-section of 
1.18 x 1.18 inches at the shank, a 
clearance angle of 8 degrees, and a 
cutting angle of 14 degrees was used. 

Machinability of cast iron without 
the casting skin is the same whether 
the iron is cast in sand or loam. Doub- 
ling the feed decreases the cutting 
speed twice as much as doubling the 
depth of cut. The experiments were 
carried out on 17 pipes, 59.1 inches in 
length, 19.7 inches outside diameter, 
1.97 inches wall thickness and various 
chemical compositions. Curves were 
ploted showing working time and cut- 
ting speed. Results showed that the 
higher the cutting speed the greater 
the declination of the curves. Turn- 
ings were found to be longer with a 
small feed and hard iron. 

A relationship exists between cut- 
ting speed and tensile strength and 
hardness but it is not linear. Micro- 
scopic examination showed that struc- 
ture exerts no influence on machin- 
ability provided the structure does not 
affect hardness. A chart is shown by 
which the cutting speed can be ascer- 
tained if the depth of cut and feed are 
known. 
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@ in Defense of Clann Jumpers 
D URING the early pioneer days when pros- 
pectors were scattered through the western hills, 
a claim jumper was an unpopular individual. His 
mode of operation was to discover mining prop- 
erties staked out by others and endeavor either 
to beat them to registration, falsify records or 
await some lapse in operating rules that would 
permit him to acquire property rightfully be- 
longing to others. All the despicable traits of 
human nature were ascribed to a claim jumper. 
He was compared to a coyote, a skunk or other 
low, odoriferous animal and no one loved him. 


P ERHAPS the claim jumper wés not such a 
bad citizen after all, since his malicious activ- 
ity injured only individuals. What of the manu- 
facturer who, when circumscribed by freight and 
delivery restrictions to a certain area, jumps out- 
side that area to sell below cost in competition 
with others? Such practice indulged in by a few 
suffering from the disease known as tonnage de- 
lusion is operating to depress prices below all 
justifiable levels. This dumping below cost out- 
side a foundryman’s logical area of sales is met 
by similar activity from competitors who come 
into his territory. The consequent low price, 
usually below all justifiable levels of cost, de- 
moralizes the entire market. 


re 


T RADE associations, unfortunately, find no 
ready weapon to combat this piracy. Trade prac- 
tice agreements, which in the past were thought 
to militate against selling below known cost in 
interstate commerce proved to be a flimsy prop. 
The trade association executive who can find 
some structure upon which to build resistance to 
dumping, either through leverage of popular 
opinion as represented in his own group or by 
more drastic means can establish fame and write 
his own ticket in reward. 


@ More Machines; ‘More Castings 

HE extent to which machinery is further- 
ing industrial expansion throughout the world, 
thus raising the standard of living by making 
articles available which previously could not be 
obtained, is revealed in an interesting manner 
in a survey by W. H. Rastall, chief, industrial 
machinery division, department of commerce. 


V aur of machinery consumed annually 
throughout the world has reached the enormous 
total of $5,500,000,000. The United States ac- 
this total. which, 


counts for $2,500,000,000 of 











on a 


means that every man, 
woman and child in this country each year in- 


per capita basis 


stalls machinery valued at $23. The yearly per 
capita consumption of machinery in Great Brit- 
ain is valued at $10, in Germany $9, India only 
17 cents and China 5 cents. One-half million 
workers throughout the United States produce 
57 per cent of the world’s annual output. 


Since castings constitute one of the most im- 
portant engineering materials utilized in the 
construction of practically all types of machine, 
the foundry industry has contributed much to 
progress in the manufacture of machinery. 


Ws Competing for the Best 

ITHIN the next few weeks, thousands of 
young men will leave the various engineering 
and technical schools through the country, to 
take their places in industry. After periods of 
training varying widely in duration, the most 
successful will find opportunities open for con- 
tinued advancement. The industrial leaders of 
tomorrow in many instances will develop from 
the technical graduates of today. 





IxpustrRY in general has been anticipating the 
coming graduations. For some time, represen- 
tatives of various industries have been visiting 
the technical schools and colleges, interviewing 
those graduates having the proper qualifications 
and seeking a job, with the result that many 
members of the graduating classes have been 
offered positions. In this way, each industry 
endeavors and usually is successful in selecting 
the young men best fitted for the particular line 
of work which is to be followed. 


W ute some of the present graduating class 
undoubtedly will become a part of the personnel 
of the foundry industry, based on past statistics, 
the number will be small in comparison with 
the size and importance of the industry. The 
rapid mechanization of the foundry industry in 
recent years has led to a greater realization of 
the necessity for technically trained men in the 
castings field, but the actual demand has not 
kept pace with potential requirements. 


Important leaders of the industry see the 
time not far distant when the management of 
foundries will realize fully the need for techni- 
cally trained men, and will endeavor to compete 
for the best prospects in the same manner as 
public utilities, large electrical companies, 
chemical concerns, etc., are doing today. 
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Comings and Goings of Foundrymen 


Men of the Industry, Whose Activities Are Making Foundry History 


ESLEY LAMBERT, past 

president of the Institute 

of British Foundrymen and 
a member of the council of the Insti- 
tute of Metals, has resigned as man- 
ager, metallurgical department, 
Messrs. J. Stone & Co. Ltd., Deptford 
and Charlton, England with which 
he has been connected 20 years. He 
has been retained by that company 
in an advisory capacity. Mr. Lambert 
was educated at Roan school, Green- 
wich and at King’s college, London. 
In 1890, he was appointed assistant 
metallurgist, Royal Gun Factories, 
Woolwich, and in 1894 was appoint- 
ed metallurgist and lecturer, Otto- 
man Naval arsenal. He returned to 
the Royal Gun Factories in 1901 as 
chief metallurgist and later received 
a treasury award for special services 
At one time he was special lecturer 
at the Sir John Cass Technical insti- 
tute, London university. Mr. Lambert 
has received decorations from several 
countries for his technical work, 
among them being the Order of Med- 
jidieh from Turkey. Recently he was 
signally honored by receiving the 
decoration of Commander, Order of 
the British Empire. Mr. Lambert is 
well known to foundrymen through- 
out the world and will be remem- 
bered by the American delegation to 
the third International Foundry- 
men’s congress for his cordial hospi- 
tality to the overseas visitors. In ad- 
dition to his affiliation with the 
I. B. F. and the Institute of Metals, 
he is a member of the Institute of 
Civil Engineers, Institute of Naval 
Architects, Institute of Marine En- 
gineers, American Society for Test- 
ing Materials and others. He also 
served as a member of committees 
and panels of the British Engineering 
Standards association and is a fellow 
of the Chemical society. Mr. Lam 
bert's future plans are unannounced 


John Duffy, superintendent, Che- 
mung Foundry Corp., Elmira, N. Y., 
will sail May 15 from New York on 
the O_yMpic for a short visit to Eng- 
land. 

J. L. Blair, formerly associated 
with the W. A. Riddell Co., Bucyrus, 
O., as foundry and sales manager, 
has become affiliated with the Swe- 
dish Crucible Steel Co., Detroit. 

Harry W. Petty, formerly Cleve- 
land district sales manager, American 
Steel Foundries, Chicago, has joined 
the sales department of Union Steel 
Casting Co., Pittsburgh. 

M. G. Sternberg has been appointed 
operating manager of the Continental 
Roll & Steel Foundry Co., East Chi- 
cago, Ind. For the past five years 
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Mr. Sternberg has been general su 
perintendent of the Hubbard Steel 
Foundry Co., East Chicago, Ind., 
which was merged with the Duquesne 
Steel Foundry Co., Coraopolis, Pa., 
and Wheeling Mold & Foundry Co., 
Wheeling, W. Va. in August, 1930, to 
form the Continental Roll & Steel 
Foundry Co. 

Mark F. Hoeper, Milwaukee, has 
been appointed general manager, Jen- 
kins Machine Co., Sheboygan Falls, 
Wis. He was identified from 1911 to 





Wesley Lambert 


1913 with the former Falls Machine 
Co., Sheboygan Falls, and then be- 
came affiliated with Jenkins Machine 
Co., Sheboygan, but retired shortly 
after the consolidation of Falls Ma- 
chine Co., Jenkins Machine Co., and 
E. B. Hayes Machine Co., Oshkosh, 
Wis., into Jenkins Machine Co., She- 
boygan Falls. 


Ernst C. Heyde, formerly foundry 
superintendent, Skalla & Co., Buenos 
Aires, Argentina, South America, has 
returned to the United States and 
now is in charge of the pattern shop 
and foundry equipment for the Cali- 
fornia Foundry Co., Los Angeles. Mr. 
Heyde began his foundry career as 
an apprentice with the Wolff Mfg. Co., 
Chicago, in 1903. He remained there 
after serving his apprenticeship and 
in 1918 was appointed foreman of the 
pattern shops and in 1921 was pro- 
moted to assistant superintendent. He 
left that company in 1922, and went 
to the Pacific Coast where he took 
charge of pattern and equipment for 
the Pacific Sanitary Mfg. Co., San 


Francisco, later known as the Stand- 
ard Sanitary Co., a position he held 
until he went to South America in 
1929. 


Ohio Founders Meet 


at Toledo 


The Toledo group of the Ohio 
Foundries Inc., in co-operation with 
the Toledo Foundries association held 
a meeting at the Toledo chamber of 
commerce, corner St. Clair and Jef- 
ferson streets, Toledo, April 30. Non- 
ferrous metallurgy and sand occupied 
the attention of those present. Ralph 
L. Binney, Binney Castings Co., To- 
ledo, addressed the meeting on “De- 
velopments in Nonferrous Metal- 
lurgy,”’ while Harry W. Deitert, 
United States Radiator Co., Detroit, 
spoke on ‘‘Foundry Sand Losses.” 

The committee in charge of ar- 
rangements for the meeting was 
composed of Charles Carson, National 
Supply Co., L. P. Henry, Maumee 
Malleable Castings Co., and George 
Thompson, Thompson-Owens Corp., 
all of Toledo 


Will Hold May Meeting 


The annual meeting of the Brit- 
ish Iron and Steel institute’ will 
be held at the Institution of Civil 
Engineers, Westminster, London, on 
Thursday and Friday, May 7 and 8. 
At the morning session on May 7, 
the newly-elected president, Col. Sir 
Charles Wright, Baldwins, Ltd., will 
be inducted into the chair, and the 
Bessemer gold medal will be pre- 
sented to Sir Harold Carpenter, Im 
perial College of Science and Tech 
nology, London. 

At the morning session of the sec 
ond day, the Carnegie gold medal 
will be awarded to Dr. E. Valenta, 
Skoda Works, Pilsen, while the Wil 
liams prize will be awarded to Frank 
Bainbridge, who is already a Car 
negie medallist. Afternoon sessions 
on both days will be devoted to the 
presentation of papers relating to 
corrosion, structure of ferrite, refrac 
tories, blast furnace data, etc 


R. E. J. Summers has resigned his 
position as vice president and contract 
manger, H. K. 
land, to become president, Summers 
Engineers & Constructors Inc., with 


Ferguson Co., Cleve- 


offices in the Terminal Tower build- 
ing, Cleveland, and the Graybar 
building, New York. Charles H. 
Fowler will be in charge of the Cleve- 
land office of the new company 
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OBITUARY 


W. H. Cavnah, secretary-treasurer 
of Canton Foundry & Machine Co., 
Canton, O., died recently. 


George C. Stone, 67, treasurer and 
manager, Clinton Foundry Co., Cin 
ton, Mass., died April 10. 

Philip O. Schleussner, aged 53, 
first vice president, Roessler & Hass- 
lacher Chemical Co. Inc., New York, 
died recently in Stamford, Conn, 


George H. Carson, 65, president of 
Harrison Square Foundry Co., Bos- 
ton, died in Dorchester, Mass., April 
1. 

Beverly Lyon Worden, 61 years old, 
president, Cutler-Hammer Mfg. Co., 
New York and Milwaukee, died March 
28 at his home in West Orange, N. J. 

Stanley A. Mallette, treasurer, 
American Car & Foundry Co., New 
York, died March 30 at his home in 
Searsdale, N. Y. He was 61 years old. 





George A. Lance, 81 years old, presi- 
dent, Lance Machine Shop & Foundry 
Co., Watertown, N. Y., died March 31 
in Watertown. 


James Spence, 60 years old, head 
of the James Spence Iron Foundry, 
Jersey City, N. J., died recently. He 
had engaged in the foundry business 
for 20 years. 

George R. Metcalf Sr., chairman of 
the board, Erie Malleable Iron Co., 
Erie, Pa., since 1928 and prior to 
that president of the company, died 
recently at his home in Erie. 

George L. Pettibone, 55 years old, 
connected with Rock Island Plow Co., 
Rock Island, lll., died recently. He 
Emerson- 
Brantingham Mfg. Co. for 22 years 
Harrisburg, 


had been associated with 


as branch manager at 
Pa., and at Dallas, Tex. 

John Boswell, 55 years old, superin- 
tendent, American Car & Foundry 
, Granite City, Ill, died recently 
at his home there. He had been em- 


Co. 


ployed by the American company for 
the past 20 years and recently had 
charge of the erecting department. 


Emil Jacobson, 78 years old, secre- 
tary, Edna Brass Mfg. Co., Cincin- 
nati, died recently. He was born in 
Manchester, England, came to this 
country and settled in Cincinnati 
when he was 20 years old. He had 
been associated with the Edna com- 
pany for 30 years, 


Stanton R. Costley, for many years 
identified with the foundry equipment 
industry, died recently in Florida. Mr. 
Costley made his home in Pittsburgh 
and for 30 years was affiliated with 
the sales department of the J. S. Me- 
Cormick Co., Pittsburgh. He retired 
from active business several 


ago. 


years 


John Howard Yardsley, a founder 
of the Philadelphia Car Wheel Co 
Philadelphia, died at his home in that 
city recently. He was a vice presi- 
dent of the company when it was 


DIRECTORY OF FOUNDRY ASSOCIATIONS 


American Foundrymen’'s Association 
President, N. K. B. Patch, Lumen Bearing 
Co., Buffalo ; executive secretary-treasurer, C. E. 
Hoyt, 222 West Adams street, Chicago; tech- 
nical secretary, R. E. Kennedy, 222 West 
Adams street, Chicago. Annual meeting, 

Stevens hotel, Chicago, May 4-7, 1931. 


Associated Brass Founders of New England 

President, George W. Thornburg, Crescent 
Park Brass Foundry, Waltham, Mass.; secre- 
tary, Herbert H. Klein, Pennsylvania Foundry 
Supply Co., 310 Congress street, Boston. Meet- 
ings the fourth Wednesday of each month at 
the Engineers’ club, Boston. 


The Buffalo Foundrymen 
President, J. McArthur, Washington Iron 
Works; secretary, W. J. Wark, E. J. Woodi- 
son Co., 140 Chandler street Meetings each 
month at club rooms, 140 Chandler street. 


Central Illinois Foundrymen’s Club 
President, H. M. Hire, Hire Foundry Co., 
Peoria, Ill.; secretary, Franklin Whitehead, 

The Meadows Mfg. Co., Bloomington, II]. 


Chicago Foundrymen’s Club 

President, L. E. Gilmore, Crane Co., Chi- 
cago; secretary, Albert N. Wallin, S. Ober- 
mayer Co., 2563 West Eighteenth street. Meet- 
ings first Thursday in each month at the City 
club, 315 Plymouth court. 

Connecticut Foundrymen’s Association 

President, Carl S. Neumann, Union Mfg. 
Co., New Britain, Conn.; secretary, Charles 
S. Parker, Charles Parker Co., Meriden, Conn. 
Meetings are on second Friday of each month 
in various parts of the state. 


Connecticut Nonferrous Foundrymen’s 
Association 
President, C. H. Blanchard, Reading Steel 
Casting Co., Pratt & Cady division, Hartford, 
Conn.; secretary, C. D. Elliott, Wilcox, Crit- 
tenden Co. Inec., Middletown, Conn. Meetings 
held the second Monday of each month at 
place to be named. Recent meetings have 
been held at Hotel Garde, New Haven, Conn. 
Detroit Foundrymen’s Association 
President, James L. Mahon, American Car 
& Foundry Co.; secretary, William J. Muhlit- 
ner, Great Lakes Foundry Sand Co., 2100 
Penobscot building, Detroit. Meetings third 
Thursday in each month, except December, 
Jure, July and August at Ft. Shelby Hotel. 
East Bay Foundrymen's Association 
Secretary, O. R. Moller, Electric Stee] Found- 
ry Co. Inc., 1328 Second street, Berkeley, Calif. 
Electric Steel Founders’ Research Group 
Director, R. A Bull, Central Office, 541 
Diversey Parkway, Chicago. 
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Gray Iron Institute 
President, B. H. Johnson, Florence Pipe 
Foundry & Machine Co., Florence, N. J.; 
manager, Arthur J. Tuscany, Terminal Tower 
building. Cleveland. 


Malleable Iron Research Institute 
President, R. R. Fauntleroy, Moline Mallea- 
ble Iron Co., St. Charles, Ill. ; secretary, Robert 

E. Belt, Union Trust building, Cleveland. 


Metropolitan Brass Founders’ Association 

President, William Ember, Jefferson Brass 
Foundry, 62 Delevan street, Brooklyn, N. Y.; 
secretary, William E. Paulson, Thomas Paul- 
son & Seon Inc., 97 Second avenue, Brooklyn, 
N. Y. Meeting second Wednesday in each 
month at the Building Trades club, 2 Park ave- 
nue, New York. 

Newark Foundrymen’s Association 

President, W. H. Mantz Atlas Foundry Co., 
Irvington, N. -i secretary, G. /. Hannay, 
tarnett Foundry & Machine Co., Irvington, 
N. Meeting called by president. Scheduled 


7 


meeting date, May 27 
New England Foundrymen’s Association 
President, Luther J. Anthony, Glenwood 

Range Ce. Taunton, Mass secretary, 

Fred F. Stockwell, 205 Broadway, Cambridge- 

port, Mass Meetings held the second Wednes- 

day of each month excepting July and Au- 
gust at the Engineers club, 2 Commonwealth 
avenue, Boston. Outings usually are held in 
the months mentioned. 
Ohio Foundries Association Inc. 
President, A. H. Kramer, Advance Foundry 

Co., Dayton, O secretary, Robert Hoierman, 

418 Penton building, Cleveland. 

Pacific Coast Founders Association 
President, Charles J. P. Hoehn, Enterprise 

Foundry Co., 2902 Nineteenth street, San Fran- 

cisco; manager, S. M. Truitt, 55 New Mont- 

gomery street, San Francisco. 
Philadelphia Foundrymen’s Association 
President, C. F. Hopkins, Ajax Metal Co., 

Philadelphia ; secretary, Earl Sparks, 1623 San- 

som street, Philadelphia. Meetings the second 

Wednesday of each month at the Manufactur- 

ers’ club. 

Pittsburgh Foundrymen’s Association 
President, W. E. Troutman, Duquesne Steel 

Foundry Co., Pittsburgh; secretary-treasurer, 

William J. Brant, Wm. J. Brant, Bessemer 

building, Pittsburgh. Meetings on the third 

Monday of the month, except in July and Au- 

gust at Fort Pitt hotel 

Quad-City Foundrymen’s Association 
President, R. L. Eichman, Bettendorf Co., 

Bettendorf, la.; secretary-treasurer, Stanley 

Brah Meetings the third Monday of each 

month, the meeting place being rotated be 

tween Moline, Rock Island and Davenport. 


St. Louis District Foundrymen’s Club 


President, Horace R. Culling, Carondelet 
Foundry Co.. St. Louis; secretary-treasurer, 
Leo J. Filstead, John C. Kupferle Foundry 
Co., St. Louis. Meetings the fourth Thursday 
of the month at 6:30 p. m., at the American 
poy hotel, Sixth and Market streets, St. 
souls. 


Southern Metal Trades Association 
President, John S. Schofield, J. S. Scho- 
field's Sons Co., Macon, Ga.; secretary, W. E. 
Dunn Jr., Flatiron building, Atlanta, Ga. 


Steel Castings Development Bureau 
_ Research Director, George Batty, 500 Stock 
Exchange building, Philadelphia. 


Steel Founders’ Society of America 
_ Pre ident, W. H. Worrilow, Lebanon Steel 
Foundry, Lebanon, Pa.; managing director, 
G. P. Rogers, Graybar building, New York. 


Tri-City Technical Council 
Chairman, C. F. Scherer, Davenport Machine 
& Foundry Co., Davenport, lowa; secretary, 
=. C. Xander, assistant secretary, Tri-City 
Manufacturers association, Moline, Il. Com- 
bined meetings held only one or two times a 
year on call. 


Tri-State Foundrymen’s Association 
President, William Hoppenjanz, The Star 
Foundry Co., 221 Main avenue, Covington, Ky.; 
secretary, C. C. Erhart, Chris Erhart Found- 
ry Co., Cincinnati. Meetings the second Thurs- 
day of each month at the Cincinnati club, 
Eighth and Race streets. 


Twin City Foundrymen’s Association 
President, William J. Snyker, St. Paul 
Foundry Co., St. Paul; secretary-treasurer, 
>. E. Langdon, 3849 Lyndale avenue, south, 
Minneapolis. Meeting third Wednesday of each 
month at Athletic club. 


Washington Foundrymen’s Club 
President, J. P. Jensen, Prescott Co., 1 
West Lander street, Seattle: secretary, Ed- 
ward C. Gustin, 3716 Grayson street, Seattle. 
Meetings second and fourth Tuesdays of each 
month at the Elks Temple, Fourth avenue and 
=pring street. 


Western Foundrymen’s Association 


President, H. T. Hornsby, Joplin, Mo. ; secre- 
tary, E. L. Graham, Acme Foundry & Machine 
Co., Coffeyville, Kans. 


Wisconsin Gray Iron Foundry Group 
Secretary, W. F. Bornfleth, Cutler-Hammer 
Inc., Foundry Division, Milwaukee. Meetings 
on second Wednesday of each month at Hotel 
Schroeder, Milwaukee. 
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merged with the National Car Wheel 
Co. When the later company was mer- 
ged with the Southern Car Wheel Co. 
in 1924 he continued on as an execu- 
tive, retiring in 1927. 

Joseph S. Lovering Wharton, 80 
years old, associated with the foundry 
industry in Philadelphia for more 
than half a century, died at his home 
at Cheltenham, near Philadelphia, 
March 17. He was born in Philadel- 
phia and matriculated at the Univer- 
sity of Pennsylvania, but left college 
to enter the J. S. L. Wharton found- 
ry, established by his father. Subse- 
quently this became the Harrison 
Safety Boiler Works and then the 
Cochrane Corp., of which he was pres- 
ident at the time of his death. 


Edwin S. Slatery, retired president 
and general superintendent of the 
Muncie Foundry & Machine Co., 
Muncie, Ind., for the past 20 years, 
died Friday April 3 in Ball Memorial 
hospital. He had been in indifferent 
health for the past two years. Mr. 
Slatery was born in Pulaski county, 
Ind., Feb. 11, 1872 and after growing 
up was connected for varying periods 
with foundries in Indianapolis, Peoria, 
Ill., Detroit and Flint, Mich. He is 
survived by two daughters, Mrs. Ren- 
ata H. Reamer and Mrs. Lillian Stev- 
enson, Muncie; three sons Edwin J. 
and Walter B., of Muncie and Theodore 
R., New Philadelphia, Pa., and one 
brother George P., Slatery, Chicago. 


Stanley Hale Bullard, vice presi- 
dent, the Bullard Co., Bridgeport, 
Conn., died March 22 at his home in 
Fairfield, Conn. He was 53 years 
old. Mr. Bullard was the son of Ed- 
ward Payson Bullard, founder of the 
Bullard company, and was born July 
4, 1877, in Hoboken, N. J. He had 
been prominent in the machine tool 
industry for the past 35 years. Fol- 
lowing graduation from the New 
York Military academy in 1890, Mr. 
Bullard became a machinist appren- 
tice in his father’s plant. After com- 
pleting his training, he joined the 
company and became the manager of 
the New York office, manager of the 
Eastern sales district and finally gen- 
eral sales manager. He was elected 
vice president and general works man- 
ager in 1915. He was interested both 
in civic and organization work. 

William Allen Harris, senior di 
rector, Springfield Fire & Marine In- 
surance Co., Springfield, Mass., died 
April 5, at the age of 73. He was 
born in Springfield, Sept. 15, 1857 
and spent his early youth in Rutland, 
Vt., where his father was a manu- 
facturer of car wheels and 
castings. 


heavy 
Following his education at 
Troy Business school, Troy, N. Y., 
Highland Military academy, Worces- 
ter, Mass., and Phillips Andover, 
from which he was graduated in 1879 
he became a partner in his father's 
business at Rutland. He remained 
there for a short time and in 1881 
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he went to Springfield and bought 
the Agawam Foundry owned by 
Wright & Emerson which he reor- 
ganized as the Springfield Foundry 
Co. He was secretary and manager 
of that company for approximately 
10 years when he left to become sales 
agent for the Pratt & Cady Co., 
Hartford, Conn., now a subsidiary of 
the Reading Steel Casting Co., Read- 
ing, Pa. A short time later that 
company acquired an interest in the 
C. H. Bausch Iron Works, Holyoke, 
Mass., and the latter company was 
reorganized as the Bausch & Harris 
Machine Tool Co., with Mr. Harris 
as president. He continued affili- 
ation with that company until 19038. 





Ohio Group Announces 
Sectional Meeting 


The spring sectional conference ol! 
the Ohio Foundries association will 
be in Cleveland, May 22, at the 
Cleveland Athletic club. The confer- 
ence will open at 10 a. m. with a 
luncheon scheduled for 12 o'clock. 

R. C. Good, metallurgical engineer, 
Electro Metallurgical Corp., 
New York, will speak at the after- 
noon session on “Alloys and Their 
Effects in Iron and Steel with Par- 
ticular Regard for Those Used as 
Scavenging Agents.” E. L. Shaner 
editor, Steel, Cleveland, will address 
the meeting on ‘What Would Influ- 
ence a Better Price Level.” 

The program of the spring confer- 
ence has been arranged by the pro- 
vram committee of which B. R. 
Pearse, Atlas Foundry Co., is chair- 
man. He has been assisted by A. C. 
Denison, Fulton Foundry & Machine 
Co., and F. S. Wellman, Wellman 
all of Cleveland. 


Sales 


Bronze Co., 


Detroit Foundry Group 
Elects Officers 


The feature of the April 16 meet- 
ing of the Detroit Foundrymen’s as- 
sociation was the election of officers 
as follows: James L. Mahon, Amer- 
ican Car & Foundry Co., Detroit, 
president; Peter W. Mulder, Almont 
Mfg. Co., Almont, Mich., vice presi 
dent: Neil McArthur, Great Lakes 
Foundry Sand Co., Detroit, secretary ; 
and Fred A. Cowen, Hickman, Wil 
liams & Co., Detroit, treasurer. Th¢ 
following were elected directors: 
Clarence H. Miller, Monarch Pattern 
Works, Detroit; Leslie G. Korte, 
Riley Stoker Corp., Detroit; Robert 
B. Crawford, Atlas Foundry Co., De 
troit; Vaughn Reid, City Pattern 
Works, Detroit; Harry Rayner, Dodg« 
Bros. Inc., Detroit; and Fred J. Walls, 
Wilson Foundry & Machine Co., 
Pontiac, Mich. 

The nominating committee was 
composed of Robert Hope, chairman; 
Hutton H. Haley, American. Foundry 
Equipment Co., Detroit; and Russell 
M. Scott, Packard Motor Car Co., De- 


troit. New officers will be installed at 
the May 21 meeting scheduled for 
the Fort Shelby hotel, Detroit 


Gas Regulator Provides 
Constant Pressure 


Bastian-Blessing Co., Chicago, has 
developed a duplex, two-stage regu- 
lator, shown in the accompanying il- 
lustration, which delivers unvarying 
pressure to the welding or cutting 
torch. To overcome the difficulty of 
keeping the flame control constant, 
a special regulator for the first stage 
was designed and constructed to per- 
form in balance with a precision reg- 
ulator at the Both 
stages are thus governed by regula- 
tors having large size diaphragms, 
functioning at any desired pressure 
The result of proper proportioning 
and balancing of the action of these 
two regulators is the maintenance of 


stage. 


second 





Flame 
Regardless of Tank Pressure 


Regulator Provides Uniform 


a constant neutral flame, regardless 
of fluctuations in tank pressure. 
The regulator is designed so that 
it not only can be used for welding 
and cutting but both operations can 
be performed simultaneously. A sepa 
rate high outlet with a 
needle valve is provided on the first- 
stage line. When the operator does 
not need his cutting torch, he simply 
closes this valve. An automatic safety 


pressure 


outlet releases any abnormal or ex 
cess pressure caused by accident to 
any port of the equipment. The de- 
sign also includes nonigniting seat 
and nozzle construction The regu- 
lators are designed in models for use 
with oxygen, acetylene and hydrogen 
tanks. 


Le Sauvage & Beardsley, Genesee 
building, Buffalo, has been appointed 
representative for monorail electric 
hoists in the Buffalo and Rochester 
districts by the American Engineering 
Co., Philadelphia. Weed & Co. also 
will continue to distribute the hoists 
in Buffalo and Rochester, cooperating 
with Le Sauvage & Beardsley 





Introduces Magnetic 
Molding Machine 


Ltd., Smethwick, near 
England, has deve.- 
oped a power stripping 
molding machine that is operated 
magnetically and is controlled by 
only one switch. It is claimed that 
the magnetically operated type ma- 
chine has a low operating and up- 
keep cost and that it is easy to in- 
stall. The machine, shown in the 
accompanying illustration, is of the 


Pneulec 
Birmingham, 
squeeze, 





Automatic Operation Is a Feature of 

the Machine 
positive action type and operates 
with no jerk on either squeeze or 
draw Operations are controlled by 
a push button. 

The machine is designed to ac 
commodate flasks as large as 27 x 18 
inches. Provision is made for the 
adjustment of the stripping stools 
according to the size of the flask 
used. Either round, square or rec 
tangular flasks may be utilized on 
the macihne Length of stroke is 
f inches. 

When the button is pressed, the 
machine goes through the cycle of 
operations without further control. 
Pattern table and flask are raised for 
the squeezing operation. The strip 
ping stools are carried upward at 
the same time. At the end 9! the 
stroke, the stools are gripped in a 
dog type clutch and remain in that 
position, as shown in the accompany 
ing illustration, carrying the flask 
while the pattern table returns to the 
normal position. The pressure head 
then is swung to the side, the mold 
is removed, the clutches are removed 
and the stools are returned to the 
normal position. Those operations 
are done automatically. 

Current consumption is 100 am- 
peres at 240 volts, direct current 
The solenoid is energized only dur 
Pattern 


ing the squeezing operation 


draw is made on the down stroxe 
by gravity and the speed of the draw 
is regulated by an oil dashpot in 


combination with the long guide 


pressure spindle. 


Roller Bearings Used on 
Pouring Device 


A new pouring mechanism recent- 
ly has been introduced by the Mod- 
ern Pouring Device division of the 
Modern Equipment Co., Port Wash- 
ington, Wis. The new apparatus 
is built especially for the accommo- 
dation of small ladles of 100 to 200 
pounds capacity used in pouring 
bench molds. The machine is adapt- 
ed to use with moving conveyors 
where considerable height of lift is 
required. The pouring mechanism 
is equipped with a gear and _ rack 
raising attachment which is operat- 
ed in conjunction with a ratchet and 
brake. The raising and lowering op 
erations are controlled by a hand 
wheel which is rotated in a clock- 
wise direction to raise the appara- 
tus and in the opposite direction for 
lowering. 

Gearing is mounted on ball and 
roller bearings and is enclosed in a 
steel housing. The rack is made 
of steel and is equipped at the up- 
per end with a guide mounted on 
antifriction bearings. Equipment in- 
cludes a sheet iron shield for pro- 
tection to the operator, a ladle lock 
for holding the ladle erect during 
transportation to the pouring floor 


and a bail and shank especially 
adapted to conveyor pouring. An 
adjustable hanger frame fits’ the 


machine to various’ head 
heights. The hanger is mounted on 
a roller adjustable wheel- 


room 


bearing, 














Raising and Lowering Are Controlled 
by a Hand Wheel 









base trolley. The trolley frame i 
made of malleable iron. A featur: 
of the trolley is that it can be se 
with a large wheel base for opera 
tion on straight track or with th: 
smaller wheel base when operated 
on small radius curves. The accom 
panying illustration shows one of th 
new type mechanisms. 


Lift Truck Operates 
Hydraulically 


A lift truck which operates on 
the hydraulic principle, recently has 
been placed on the market by the 
Lyon Iron Works, Greene, N. Y. It 
has a 6000-pound capacity with a 
3-inch vertical lift on a 3%-ine! 





The Truck Has a 6000-pound Capacity 


stroke. The truck is made in two 
models, one with a platform 17 in 
ches wide and from 30 to 42 inches 
long and the other with a 26% 
inch platform from 42 to 60 inches 
long. On the former model, the lift 
and the wheel size correspond. I: 
the latter, T-inch 

lower the truck 7 
wheels act through 9 inches and 1?) 
inch wheels through 11 inches. 

It is claimed that the truck lifts 
and is controlled easily. It may be 
operated by either long or _ short 
strokes of the handle. A lever lo 
cated under the handle, as shown in 
the accompanying illustration, re 
mains in the _ position § illustrated 
when the load is raised. By pull 
ing the lever upward toward the 
handle the load may be lowered 
quickly or slowly depending 
the pressure exerted. The machine 
has a turning radius of 360 degrees 
and the lever may be operated from 


wheels raise or 
inches, 8-inch 


upon 


any angle 


~ ° 
Change Office Locations 
Shepard Niles Crane & Hoist Corp 
360 North Schuyler avenue, Montour 
Falls, N. Y., has changed the loca- 
tions of its Pittsburgh and Cleve- 
land sales offices. The Pittsburgh of- 
fice has been moved to rooms 1524 
and 1525, Grant building with Roy 
M. Hurst in charge as district man- 
ager. The Cleveland offices have been 
changed to 1433 East Twelfth street 
and Harry A. Baugh has been ap- 
pointed district manager. Frank J 
Kinney will be associated with Mr 
Hurst in the Pittsburgh office 
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Trade T 


UMEROUS encouraging signs 
N have appeared upon the indus- 
trial horizon and in general, 
business prognosticators are agreed 
that American business is staging a 
comeback. The first quarter of the 
year witnessed an economic readjust- 
ment which it is believed will consti- 
tute the foundation for the slow but 
nevertheless sure improvement to fol- 
low. 
aT 
The encouraging situation also is 
apparent in the foundry industry. Au- 
tomobile foundries, and especially the 
malleable shops have received heavier 
orders. The railway car market has 


BOOKING OF STEEL 
of 





improved slightly and a better demand 
for machine tools has developed. 
= 
Of special interest is the recent re- 
port of the Foundry Equipment Manu- 
facturers’ association. The index of 
gross orders for March was the high- 
est since February, 1930, with a total 
of 174.4 compared with 54.71 in Febru- 
ary, 65.3 in January and 164.1 in 
March, 1930. Index of shipments in- 
creased from 55.36 in February to 72.9 
in March and index of unfilled orders 
on April 1 was 314.6, a gain of 221.1 
over the previous month. 
= = 
Automobile production continues to 
expand slightly. March production 


was approximately 280,000 cars and 
trucks compared with 229,768 units in 
February and 178,347 in January. 
While it is believed that an exception- 
ally pronounced decline will not fol- 
low, various factors, such as the ru- 
mor that Ford will close for a 60 day 
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period early in the summer, indicate 
that present production probably will 
not be maintained. 


= = 

Unfilled orders for brass and bronze 
ingots and billets of members of the 
Nonferrous Ingot Metal institute, 
totaled 23,132 tons on April 1, com- 
pared with 24,652 tons on March 1. 
Deliveries of ingots and billets in 
March totaled 4621 tons against 5067 
tons in the previous month. 

= = 

Freight car buying got off to a 
better start in March with a total of 
2249 units purchased, contrasted with 
practically negligible awards during 
the preceding two months. 

== 

In the Pittsburgh district, foundry 
operations are holding at about the 
same rate that has prevailed for the 
past 30 to 60 days. Activity is rather 
spotty, with the average production 
continuing under 50 per cent. Most 
steel mill machinery builders are run- 





: 
RAW MATERIAL PRICES 
April 21, 1931 





Iron 
No. 2 foundry, Valley ........ $17.00 
No. 2 Southern, Birmingham 12.00 to 13.00 
No. 2 foundry, Chicago ........ 17.50 
No. 2 foundry, Buffalo ........ 17.50 
| Basic, Valley .....cccsseesvenevenensees 17.50 
| Basic, Buffalo ..............- 17.00 
| Malleable, Chicago 17.50 
Malleable, Buffalo ................-.- 18.00 
| Connellsville beehive coke .... $3.25 to 4.75 
Wise county beehive coke ... 4.25 to 5.00 
Detroit by-product coke ........ 8.50 


| Scrap 

Heavy melting steel, Valley...$11.25 to 11.75 
Heavy melting steel, Pitts..... 12.00 to 12.50 | 
Heavy melting steel, Chicago 9.50 to 10.00 


Stove plate, Buffalo ................. 8.75 to 9.00 
Stove plate, Chicago .......<...... 7.50 to 8.00 
No. 1 cast, New York ............. 8.00 to 8.50 
No. 1 cast, Chicago ................ 8.75 to 9.25 
No. 1 cast, Philadelphia ...... 13.00 
No. 1 cast, Pittsburgh .......... 12.00 to 12.50 
No. 1 cast, Birmingham aie 11.50 to 12.00 


Car wheels, iron, Pittsburgh 13.00 to 13.50 


Car wheels, iron, Chicago ... 9.25 to 9.75 
Railroad malleable, Chicago... 11.25 to 11.75 
Agricultural mal., santana «- 10.00 to 10.50 
Malleable, Buffalo saci . 11.50 to 12.00 


Nonferrous Metals 
Cents per — 
Casting copper, refinery ........ 





eg) yyy 24. dete 
Aluminum, No. 12, producers 22.00 
Aluminum, No. 12, remelt .... 10.50 
Pw Qh "34 a 4.50 
Antimony, New York ........... 6.765 to 6.87% 
Nickel, electro  ..........00-.scccseese 35.00 





Zine, East St. Louis, Ill. .... 3.65 





rends in labloid 


ning full and roll foundries are slight- 
ly busier than earlier in the year. In- 
got mold business also is moderately 
heavier. 
—_T—T 
Revenue freight car loading de- 
clined for the week ended April 4 for 
the second consecutive week, accord- 
ing to the American Railway associa- 
tion. The total for the week was 728,- 
511, representing a decline of 11,568 
cars. 
T_T 
Building awards for March. consti- 
tuted another bright spot, with a gain 
of 57 per cent over the previous 
month. Awards in the 37 states east of 
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the Rocky Mountains, according to 
the F. W. Dodge Corp., totaled $370,- 
406,300 in March compared with $235,- 
405,100 in February and $459,119,000 
in March, 1930. 

—T—T— 

While gains have been made among 
the automotive castings shops in the 
Chicago district, these have been offset 
by the closing down of some farm 
equipment foundries and a lack of ac- 
tivity in plants making railway equip- 
ment. Improvement has been noted in 
operations of aluminum and brass 
foundries. 

== 

According to the Gray Iron insti- 
tute, Cleveland, production of mem- 
ber foundries was 55.3 per cent of nor- 
mal in February, compared with 52.1 
per cent in January. New business 
totaled 52.2 per cent in February com- 
pared with 51.4 per cent in the preced- 
ing month. Unfilled orders totaled 


38.8 per cent of normal. 
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What the Foundries Are Doing 


Reflecting the Activities of Gray Iron, Malleable, Steel and Brass Shops 


Shenango-Penn Mold Co., Sharps- 
ville, Pa., has resumed operations, 

Mal-Gra Castings Co., 
Heights, Middletown, O., is reported to 
be operating at 100 per cent capacity. 

Johnson City Foundry & Machine 
. Johnson City, Tenn., recently was 
damaged slightly by fire. 

Davis Brass & Aluminum Foundry, 
20 North Second Tippecanoe 
City, O., has discontinued business. 


Lancaster 


(‘o 


street, 
Clark’s tron & Brass Foundry, 79 
West Forty-fourth street, Bayonne, N. 
J.. recently resumed operations after 
being shut down since August, 1930. 
Wedlake Aluminum Co., 1616 Willow 
Hoboken, N. J., has succeeded 
Wed 


street, 
Wedlake & 
lake is proprietor. 

Canada Metal Co. Ltd., 
has been organized to take over the Na- 
tional Lead Co. of Canada Ltd., 721 
Eastern avenue, Toronto. 


Lamson Co. mm << 


Toronto, Ont., 


National Foundries Ltd., Pont Rouge, 
Que., now is operating the plant for- 
merly known as the Supreme Foundry 
Ltd. 

Kenton Foundry Co., 116 Willis street, 
Portland, Oreg., now is manufacturing 
brass, aluminum and gray iron cast- 
ings. 

Seattle Stove Works, 3420 Thirteenth 
street, southwest, Seattle, is specializ- 
ing in the manufacture of gray iron 
castings. 

Stout Mfg. Co., Menomonie Falls, Wis., 
recently was purchased by Herman 
Krause and the name has been changed 
to the Menomonie Falls Mfg. Company. 

Hock & Volk Brass Foundry, Balti- 
more, in care of G. S. Hock, is building 
a foundry for the production of brass, 
bronze and aluminum castings. 

Somerset Foundry & Machine Co., 
Somerset, Pa., has been formed by the 
merger of the Somerset Garage & Ma 
chine Co., J. Roy Adams Co., and the 
Somerset Foundry & Machine Works. 

Brighton Foundry Co., 3306 South 
(Artesian avenue, Chicago, subsidiary of 
Paul Dickinson Ine., 3346 South Ar- 
tesian avenue, Chicago, now is manu- 
facturing gray iron castings. 

Massey-Harris Co., Inc., Toronto, Ont., 
will concentrate the production of gray 
iron and malleable iron castings at its 
Batavia, N. Y., plant. Foundry facili- 
ties will be expanded. William S. Milne 
is general superintendent. 

Works and Heierman 
Austin, Tex., have 
been merged into Heierman-Tips, 300 
Crockett Austin, Tex. W. L 
Heierman is president of the new com 


Tips Engine 
Industries, both of 


street, 


pany. 
©. Chalifoux & Fils Ltd., St. Hya 
cinthe, Que., now is operating the plant 
formerly occupied by F. X. Bertrand. 
The new company manufactures gray 
iron castings and operates a machine 
shop and pattern shop 
Castings Co., St. Louis, 
activities to 


Advance 
Mich., will move its 
Owosso, Mich., and will occupy a sec- 
tion of the plant formerly operated by 
the Owosso Foundry Co. John Spousta 
is president of the Advance company. 


6 


Routson Brass Foundry, 2100 South 
Main street, Elkhart, Ind., is operating 
a pattern shop and is specializing in 
the manufacture of brass, aluminum 
and nickel silver castings for band in- 
struments. 

Mahan 
road and 


Foundry Co., Miami Chapel 
Baltimore & Ohio railroad, 
Dayton, O., has changed its name to 
the Edgemont Castings Co. The follow- 
ing men were elected officers of the new 
company: Henry Brown, president; 
Harvey Hines, vice president, and Roy 
\dams, secretary. 

Fire seriously damaged the interior 
of the 4-story building occupied by the 
R. M. Eddy Foundry Co., 372 West 
Grand avenue, Chicago, on April 19. 
Loss is estimated at $150,000. The 
Eddy company produces gray iron and 


semisteel castings, largely for print- 


New ‘Trade 


, 

FACING MOLDS—Mold parting and 
facing compounds are described in a 
recent bulletin issued by the Kelly Gra- 
phite Mills, Stockertown, Pa. Direc- 
tions and results are outlined for a 
“shake on,” a “slick on,” a “spray on” 
and for a parting composition made by 
the company. 

LOADER—A folder recently issued by 
the Link-Belt Co., Chicago, illustrates 
equipment adapted to loading bulk ma- 
terial into trucks or cars and in par- 
ticular the 1931 model crawler loader 
made by the company. Details of con- 
struction and views of the machine in 
typical applications are shown. 

RECORDING INSTRUMENTS 
Westinghouse Electric & Mfz. Co., New- 
ark, N. J., has issued a folder describ- 
recording instruments of 
circular chart type 
and ammeters. 
construc- 


ing electric 
the direct-acting, 
including voltmeters 
Applications, operation, and 
tion are outlined. 

HIGHWAY CULVERTS United 
States Pipe & Foundry Co., Burlington, 
N. J., has issued an illustrated bulletin 
describing highway culverts made from 
cast iron pipe. The advantages of the 
pipe in that use are outlined and illus- 
trations of typical applications are 
shown. 

ELECTRICAL EQUIPMENT Re- 
cent bulletins from the General Electri« 
(‘o., Schenectady, N. Y., are devoted to 
made by the company as 
follows: Fractional-horsepower, direct 
current motors; electric thrustors; 
squirrel-cage induction motors: electric 
glue units; immersion 
heaters; and vertical induction motors 

SAFETY GARMENTS—A_ complete 
line of clothing 
foundry or factory wear is described in 
an illustrated booklet from the Holcomb 
Safety Garment Co., 128 North Jefferson 
street, Chicago. Leggings, gloves, ap- 
rons, and complete heat and abrasion 
resisting outfits are among the protec- 


equipment 


pots; resistor 


safety designed for 


ing press manufacture. The company 
was organized in 1865. 

Springdale Foundry Co., Springdalk 
Pa., plans to erect a plant in that city 
Construction will be started about May 
1 and about 50 men will be employe: 
when the plant is completed. Georges 
Chismark, Tarentum, Pa., is secretary 
treasurer of the company. (Noted April 
1.) 

Machined Steel Castings Co., Alliance 
©., soon will begin a $55,000 expansion 
program which will involve the con- 
struction of an addition to the core 
room, 25 x 30 feet, a storage building 
10 x 100 feet, modernization of the sand 
preparation equipment, installation of 
new molding machines and conveyors in 
the sand preparation system. W. E. 
Trump is general manager of the com- 
pany. 


Publications 


tive clothing offered. 
INGOTS—A _ recent 
Tottenville Copper Co., Inc., 609 West 
Twenty-ninth street, New York, car- 
ries information on the technical serv- 
ice offered by the company to found- 
ries. The research staff maintained by 
the company for matters related to the 
conversion of nonferrous metals into 
sound castings, is described, and illus- 
trations of the laboratory are given. 
ELECTRICAL EQUIPMENT te- 
cent bulletins from the General Electric 
Co., Schenectady, N. Y. describe and il- 
lustrate apparatus made by the com- 
pany in the following lines: Steel-panel 
switchboards; totally-enclosed, fan- 
induction motors; small syn- 
condensers; electric brazing 
equipment; thermostats; solenoid-op- 
erated field switches; relays; and rec- 
tangular switchboard instruments. 
THERMOCOUPLES—Two new ther- 
molten brass and 


folder from the 


cooled, 


chronous 


mocouples, one for 
the other for molten aluminum, are 
described in an illustrated folder and 
a bulletin from the engineering de- 
velopment department of the Brown In- 
Philadelphia. Construc- 
tional features and operation of the 
thermocouples are outlined. Illustra- 
tions are given of typical applications 
in nonferrous foundries. A cooling curve 
of molten aluminum is a part of the 
engineering data included. 

INGOT BRASS Advantages and 
methods of preparation of ingots made 
by the Ajax Metal Co., Philadelphia, 
Pa., are described in a booklet recently 
issued by the company. Tentative spe- 
cifications of 15 standard alloys adopted 
by the American Society for Testing 
Materials, with the recommendation of 
the United States bureau of simplified 
practice, are published in the booklet 
and their advantages to producer and 
user emphasized. An appendix giving 
data on the physical properties of the 
standard alloys is included. 


strument Co., 
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